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ftaOOMOIIDAVXOHfi 



AMONG the wamtn m ttjBwniitndatitat teetived to thii work, 
arethofoUowing : 

Mr. JtHm CMfrg^ 



I have examined, with af much care ai my time would 
•«The New Federal Calcttlator,*" hT Thomaa T. Smiley. It ap- 
pears to me, to be a treatiae on Aritnmetic of eonaideraole merit* 
There are parta in Mr. Smiley'a work which are venr raloable: 
the rnlea given by him in Barter, Loh and Gain, and Exchange, 
«re a great desideratum in a new qratem or treatiae on Arithmetic, 
and render his book superior to any on theaufasject nowinuae; 
and when it ia considered that the calculations m the<work are 
made in Federal money, the only currency now known in the 
United States, and that appropriate questions follow the diffesent 

t rules, by which the learner can be exercised aa to bia underatand* 
ing of each part as he progreases ; 1 heaitate not to say, that in 
_ my opinion, it is eminently calculated to promote instruction in the 
science on which it treata. Mr. Smiley deaerTca the thanka of 
the Public, and the encouragement of Tcachera, for hia attempt to 
shnpliQr and improve the method of teaohing Arithmetic. 
I am yours, respeotAiUy, 

WM P. SMITH, 

Preenior of MaihemaHet mut JWiftnai 

jmoi<ifhy.^ffo. 153, SmOh l^nth 

SkteL 



Su, 

1 have carefhlly examined ** The New Federal Calculator, or 
Scholar*a Aasiatant," by Thomaa T. Smiley, on which you politely 
requested my* opinion ; and fteely acknowledge, that I tnink it 
better calculated for the uae of United Statea* Sch^ola and Count- 
ing-Houses than any book on the subject that I have seCn. The 
attthor*s arranffement of the four primary rules is, in my opimon, a 
judicious and laudable innovation, clafaning Uie.merit of improve- 
ment ; as it brings together the rules nearest related in their nature 
and uses. His (|Uestions upon the rules throughout, appear to me, 
to be admirably calculated to elicit, the exertions of the learner. 
But, above all, the preference he has given to the currency of his 
S5«S5«SiiB9PSBBB^Ba3SSSaaiBBB^^ 
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BEOOHXBlfPATIOZil. 



own country, in iti nnmerouf esamplai, hai itamped a Talue upon 
thif little work, which, I beUeve, hu not fallen to the lot of any 
other book of the kind, aa yet offered to the American jpubUe. 

Gftorbsion, (& a) JIfbrdk 290. ISSfi. 



#WMii llba DWtai AtalM CfoMffc 

L Among the nnmerooi paUkatlons of the preaent tlay, devoted 
tho iiobroTement of youth, we hare noticed a new edition of 
Smil^*a Arithmetic, jutt publiihed by J. Grigg. 

lira general arrangement m thia book ii an improvement upon 
the Anumetica in present uae, being more ayatematic, and accord- 
ing to the affinities of different rules. The chief advantage of the 
present over the first edition, is a correction of several typograph- 
ical errors, a circumstance which vnll render it pecubariy ac- 
ceptable to teachers. In referring to the merits of this little work, 
it IS proper to mention, that a greater portion of its pages are de- 
votea to Federal caleidation, than is generally allowed m primary 
vrorks in this branch of study. The heavy tax of time and pa- 
tience which our youth are now compelled to pay to the errors of 
their ancestors, by performing the various operations of pounds, 
shillings and pence, should be remitted^ and we are glad to notice 
that the Federal computation is beconung the pronunent practice 
of school arithmetic 

In recommending Mr. Smiley'ii book to the notice of parents 
and teachers, we believe that we invite their attention to a work 
that will really prove an •^asnstant" to them, and a ^guUk^ to 
their interesting charge. 

The Editors of the New York Telegraph, speaking of Smiley'a 
Arithmetic, observe that they have, vnthm a few days, attentively 
examined the above Arithmetic, and say, -«* We do not hesitate to 
pronounce it an improvement upon evtfy work of the kind previ- 
ously before the public; and, as iuch| recommeDd its adoption in 
all out ScBOOLB and Acanmna.** 



PREFACE. 



CoNSiDERiNQ &ie number of works on Anih- 
metic which have oeen already published, it may 
be thought presumptuous in the Author to have 
added to the number. But in the present im- 
proved state of the art of imparting instruction 
to youth, and consequent attention to the%ooks 
made use of for IJhat purpose, it will scarcely be 
ai^ued that it is imnraeticaHe to furnish schools 
with books on any oi the usual branches of school 
education, better calculated for the purpose than 
those previously in use. Under this impression, 
the Author has presented "The New Federal 
Calculator^' to the Public. Whether it is better 
calculated to facilitate the progress of the learn- 
er, in the branch of study of wliich it treats, 
than those which have preceded it, remains to be 
submitted to the test o! experience. In forming 
the rules, particular care has been taken to ren- 
der them as clear and explicit as possible, and to 
arrange them in such a manner, that they mav be 
readily committed to memory. The acquisition 
of a thorough knowledge of the Rules, prepara- 
tory to working the Exaihples which- follow each 
of them, is particularly recommended, as the 
progress of the learner cannot fail to be very 
much &cilitated thereby. 

— \> 



VI niEFACS. 



« The Interrogations which follow the Rules, 
are intended as an exercise to direct the attention 
of the learner in a particular manner to the Rules, 
and to fix them more permanently in the memo- 
ry. It will be observed, that the Examples are 
principally given in Federal monev, or dollars 
and cents, as being more conformable to the cur- 
rency of our country, and the general mode of 
keeping accounts throu^bout the United States. 

Observations might be made as to arrangement? 
Sic. ; but as those interested in the subject can 
onl^ judge of tiie merits of the work by an ex* 
ammation of it, tiiey are respectfully referred to 
the work itself, and solicited to give it such a 
perusal as may enable them to decide with im- 
partiality on its claims for admbsion into schools, 
in comparison with other works on the same 
subject 

THOS. T. SMILEY. 

PkUadelphiay January^ 1898. 
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EXPLANATION OF CHARACTEEa « 

SifnlfleatlonB. 

Equal; aa, S0«.=j61- 

+ More ;»a8, 6+2=8. 

^- Leaa ; aa, 8—2=6. 

X Into, with, or moltiplM by; wh 6x2aeslt. 

+ By (i. e. divided by) ; as, <H-S=3 ; or, 2)6(9. 

: : : ! Proportion; as, !| : 4 : : 6 : 12. 

^ or V Square Root; as, ^64=8. 

i/ Cube Root; as, ^^^^4. 

V Fourth Root; as, ^64=2, &c 

— — — A Vinculum; denoting the aereral qualttitieB oyer 

which it is drawn to be comdered jointly as a 

simple quantity 
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ARITHMETIC. 



Aritbmktic is that part of the Mathematiot whieh 
teaches the art of computation^by numbers. 

AL operations in Anthmetie are performed by meamof 
the following figures: > 

cipher On« Two Three Four Five Six Seven Eight Nllie 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
NUMERATION. 

Numeration teaches the proper disposition of figures to 
express any proposed number, when that number is too 
great tol>e expressed by a single figure 

When a number is expressed by more than one figure, 
the value of each figure is determined by the situation 
which it holds in relation to the others, as represented in 
the following table : — 

^itmeratUm Table. 




One. 

Three hundred <md lioffify-oiM. 
4 Thaueand 3$1. 
54 Thourmd 321. 
654 Thoutand 221. 

7 J^Ulumi 654 Thoui. 321. 
87 MUlioni 654 TfuHu. 321. 
1 987 Mlliont 654 Thout. 321. 
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NUKfiBATIOn. 



By the foregoing table, it appears that any figure in^tbe 
units' place, represents only its simple value, or so many 
ones ; but, by being placed in the tens* place, represents 
ten times as much as though it stood in the units' place; 
by being placed in the hundreds' place, a hundred times as 
much as it would if pjaced in Uie units' place, and ten 
times as much as it wo^d if placed in the tens' plaee; 
and so on. 

Though it is seldom -necessary to make uso of more 
than nine places, as in the table, yet it may be extended to 
a greater number, by malun^ places for thousands of mil- 
lions, tens of thousands of millions, hundreds of thousands 
of millions, &c. 

To know the value expressed by any given number of 
figures. 

Rule. 

1. Read the figures from riffht to lefl: units, tens, 
hundreds, thousands, Slc. as in Uie Numeration table. 

2. To the value of each figure when it stands single, add 
the name of its place, and read the fiffures from the left to 
the right. Example : 321 , three hundred and twenty-one. 

Questions, • 

What is Arithmetic ? 

By what means are operations in Arithmetic performed ? 

What does Numeration teach ? 

When numbers are expressed by more than one figure, 
how is the value of each figure determined ? 

Recite the Numeration table. 

Is it usually necessary to make use of more than nine 
places to express numbers ? WHen necessary, how is the 
number of places increased? 

Repeat the Rule to know the value expressed by any 
number of figures. 

To write down a proposed number. 
Rule. 

Begin at the right hand, and proceed towards the left, 
writing units in the units' place, tens in the tens\plaoe, 
hundreds in the hundreds' place, and so on. 



ADDITION. 
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Write down in figures sixty-five. 

Write down ninety-six. 

Write down three hundred and fifty-one. » 

Write down three hundred and ninety-six- 

Write down one thousand two hundred and fifty-eix. 

Write down five thousand nine hundred and slxt v-seven* 

Write down twelve thousand seven hundred and eighty- 
four. ' 

Write down twenty-five vthofsand eight hundred and 
seventy-six. 

Write clown seventy-six thousand five hundred and 
ninety-seven. 

Write down one hundred and fifty-two thousand two 
hundred and sixty-five. 

Write down two hundred and ninety-obe thousand 
seven hundred and fifty-one. 

Write down fisur hundred and eighty-nine thousaiid 
two hundred and ninety-six. . 

Write down nine hundred and fifty-six thousand two 
hundred and seventy-five. 

Write down one million eight hundred and fifty-six 
thousand seven hundred and eighty-six. 

AYrite down twelve million fi)ur hundred and ninety- 
three thousand two hundred and twenty-on& 

There are two primary rules by which all operations in 
Arithmetic are perfiirmed: namely, Addition and Sub- 
traction. ' 

ADDITION. 

The use of Addition is to ascertain the amount of two 
or more numbers when put together. 

Rule, 

^ 1. Set down any one of the numbers, and place under 
It all the rest, in such a manner, that units may stand under 
units, tens under tens, himdreds undei; hundreds, and so 
on; and draw a line imder the last. 
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ADDITION. 



S., Begin at the right hand, or units' column, and add 
together aU the figures contained in that column. 

3. Consider all the figures contained in the amount of 
the column, and set down under it all above an even num- 
ber of tenS) and carry ofte for every ten to the next col- 
umn, proceeding in the same manner until all the columns 
have been added up, settjpg down the whole amount of 
the last column. \ 

Proi/.— Perform the addition downwards; and if the 
amount is the same as when added upwards, the work is 
right. 



How many primary nues are there in Arithmetic, and 
what are they called ? 

For what is Addition used? 

How do you set down numbers which you intend to add 
together? 

Do you commence at the rieht or left-hand column of 
numbers which you wish to aad together ? 

When you have found the amount of all the figures 
contjiined in a column, how do you proceed ? 

HoVdo you prove Addition? 

AddUion TabU. 
To use the table, look in the outside leil-himd column for one of 
the numben to be tdded, and in the top column for the other num- 
ber; then in the square opposite the one, and under the other, their 
sum will be found. 
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ADDITION. 13 

JVote. — If the pupil is required to Gommit the foregoing 
table to memory, his progress will be thereby very rou(£ 
facilitated. 



(1)? 
1 
3 
1 
4 
1 

13 



4 
Jl 
1 
3 
5 
6 

21 



(3)1 
8 
4 
2 
5 
7 
2 

28 



Examples^ 

(4)1 I 

1 2 

4 5 
^ 8 

2 1 

5 6 
7 8 

2 9 



(5) . 

8 5 
3 4 

9 7 
5 6 

' 4 7 
3 2 

3 5 1 



0) 



h3C 

it 



(8) 



r2 

3 

4 3 
2 4 
6 5 

17 4 



(11) 
3 8 9 2 6 1 

7 8 9 7 9 4 

8 4 9 7 9 8 
,487697 

9 9 9 9 9 6 
9 4 8 2 19. 



IP 

4 8 2 9 
12 3 4 
6 10 1 
3 14 

5 6 18 



(9) 



(12) 
2 1 3 
8 2 9 
8 2 9 
4 8 9 
1 2 3 
7 9 



7 8 4 

6 9 8 

6 9 4 

6 9 5 

6 9 7 

3 2 



(e)PI 

5 4 
7 9 

6 8 

7 9 

7 6 

8 4 

4 4 



g.5 ff 



^ 3 

9 17 6 9 

14 6 7 8 

8 3 2 

7 18 9 7 

7 6 9 8 9 
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(13) 

3 7 

4 9 
4 5 
8 2 
4 8 
4 8 



6 9 6 9 

7 6 8 

6 9 7 6 
1.3 2 4 

7 6 9 6 
7 6 9 2 



14 ADDITIOll. 

(14) 3 7 8 5 6 (15) 3 7 8 S 6 9 (16) 1 4 1 

975 40S607 5679 

1234 70S 8S971 

14 1S46 S4676 

5612 .2132 1459 

2075 45178 427 

16287 10276 12 



17. Add 14, 16, 23, 29, 80, 31, and 100 together, and 
tell the amount. Aru. 293. 

18. What is the amount of 36, 97, 125, 384, 1176 ? 

Am. 1818. 

19. What is the amount of 3797, 95, 2, 75, 876, and 
9750? Ant. 14595. 

20. What is the amount of 205, 20, 840, 970, 367, and 
1001 ? Ans. 3403. 

21. What is the amount of three hundred and sixtf-five, 
Qighi hundred and seven, five hundred and sixty, twenty- 
five, thirty-seven, and one hundred and one ? Ans. 1895. 

22. What is the amciunt of three hundred^ seventy-five, 
two, forty-seven, thirty-three, nine thousand seven hun- 
dred and eighty-four, twenty thousand one' hundred and 
fifty, seven hundred and sixty-five thousand and ninety- 
one, and one million 6eventy-five thousand and fbrty- 
seven? Ans. 1870529. 

23. Add seventy-five miUions nine hundred and sixty 
thousand eight hundred, two hundred and twenty-five thou- 
sand, and one hundred and forty, together. Ans. 76185940. 

Practiced Exenises. 

24. In one pocket, I have thirty-five marbles, and in 
another 21 ; how many have I in all? Ans. 56. 

25. John and Charles went to collect nuts ; and when 
they had collected a quantity, they sat down to count them ; 
when John found he had collected 275, and Charles 196: 
how many nuts did both of them gather ^ Ans. 471. 

26. Having s mind to buy a suit of new clothes, I went 
to the tailor's, to see how much money would be neces- 
sary for thai purpose; when I found he would charge for 
a coat 30 dollars, for a pair of pantaloons 1^ dollars, and 



MULTIPJLiaATION. 15 

£br a waistcoat 5 dollars : what will the suit cost at tliat 
rate ? Ans» AldoU. 

27.^ A merchant sent out his clerk to collect money ; 
he collected 50 dollars from one person, from a second 25, 
from a third 125, and from a fourth 216 : how many dol- 
lars did he collect m all? Ans. 416. 

28. A man set out on a journey, and travelled the first 
day ,37 miles, the second day 33 miles, the third day 40 
miles, the fourth day 35 miles : how many miles was he, 
at the end of the fourth day, from the place irom which he 
started? ' .^n*. 145. 

29 A. has a flock of sheep containing thirty-four, B. 
has a flock contaming forty-seven, and C. has a flock 
oontaining fifty-four : how many sheep are in all three of 
the flocks? ^?w. 135. 

30. A butcher bought of one. man 25 head of cattle, 
of another 15, of another 40, and of another 9 : how many 
did h9 buy in all ? ' Ans. 80. 

31 . A farmer has four fields ; the first contains 8 acres, 
the second 15 acres, the third 19 acres, and the fourth 12 
acres : how many acres are there in all the four ? Ana. 54. 

32. A flour-merchant bought from one man 400 barrels 
of flour, for which he gave 2000 dollars ; from anothertnan 
550 barrels, for which he gave 2760 dollars : how many 
barrels of flour did he buy, and how many dollars did ho 
give for the whole? Ans. 950 barrels. 4750 dollars. 

MULTIPLICATION. 

Multiplication is ft short method of performing Ad' 
dition, when the same quantity is required to be ^ded 
a given number of times. 
. There are three parts in Multiplication : viz,^ 

The sum to be multipUea is called the Multiplicand. 

The sum by which you multiply is called the Multiplier. 

The result of the operation is called tdie Product. 

The Multiplicand and Multiplier are likewise called 
both together FaiAoTSy or that by which the operation is 
performed. 
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KULTIFLICATION. 



When the multiplier does not exceed 1£. 
Rule. 

I Set down the multiplicand, or number to be multi- 
plied, and, under the units' palace of the multiplicand, the 
multiplier, or number by which you multiply. 

2. Multiply each figure of the multiplicand in succession 
by the multiplier; set down the amount, and carry in the 
same manner as in addition. 

Pro^.— Multiply the multiplier by the multiplicand. 

Ao<e. — ^Multiplication and addition ma^jr likewise be proved by] 
casting out the nines : but as the wprk will sometimes prove by - 
that method, when in reality wrong, the rule is omitted. 

Before proceeding furtl^er, it is indispensable that the 
learner should commit the following table to memory. 

MdHplication Table. 



1 



6 times 
1 make 6 



Twice 

1 make 2 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



8 
10 
12 
14 
16 
18 

2010 
2211 
2412 



3 times 

1 make 3 

2 

3 

4 

5 

6 

7 

8 

9 



12 
16 
18 

21 
24 
27 



33 



4 times 
1 make 4 
8 



12 

16 
20 



36 



3010 



45 



4010 



2 

S 

4 

6 

6 

7 

8 

9 
5010 • 
5511 66 

6012 



7 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7212 



times 

make 7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8 times 

1 make 

2 

S 

4 

5 

6 

7 

8 

9 
IC 
11 
12 



16 
24 
32 
40 
48 
66 
64 
72 



88 



9 times 
1 make 9 
18 



80'10 



11 



9612 



27 
36 
46 
54 
63 
72 
81 
90 
9911 



108 



10 times 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 



12 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



11 times 
1 make 11 
2 



22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



12 tunes 
1 make 
2 
3 
4 
5 
6 
7 



12 
24 
36 
48 
60 
72 
84 
96 
108 
120 
132 
144 
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Able. — The multiplication table has not been naually extended 
Anther than twelve ; bat may be extended to any number, at plea- 
rare; and if committed to memory to 60 or 100, will well repay 
the trouble of learning it. 

What is Multiplication? 

How many parts are there in Multiplication? Name 
them. I 

By what name cfre the multiplicand and multiplier to- 
gether called ? 

Repeat the rule for performing Multiplication, when 
the multiplier do^es not exceed 12. • 

How do you prove multiplication? 

Repeat the multiplication table. 



Exan^Ua, 
MhltipUcaiMi. 
(1) 13212 (2) 321434 (3) 32012341 
2 2 2 



(4) 421032413 
2 



26424 



642B68 



64024682 



(5) 4678219046 (6) 8270198049 (7) 148^7^857" 



842064826 
7 



,9356438092 

! (H) 3948769768 
3 



16540396098 

(9) 87051298 
4 



1714 



(10) 97^01,698769 



12?^ 



(11) 456978426976 (12) 8079698769 (13) 97698429769 
6 7 



(^4) . 

2^769342369 
9 



(16)- 

769829769478 
10 



^% 



(16 



97698976845 
11 



18 

(17) 
7029876956 



SEULTIFUGATIOIf. 

(18) 

84976876989 
IS 



(19) 

90S1681409671 
12 



20. Multiply 

21. — 

22. — 

23. — 

24. — 

25. — 

26. — 

27. — 

28. — 

29. — 
30. 



4218 by 

7321 by 

87692 by 

95698 by 

10691 l^ 

31078 by 

109019 by 

900078 by 

826870 by 10 

278976 by 11 

12569769 .by 12 



Ant. 



8436 

21963 

350768 

478490 

64146 

217546 

872152 

8100702 

8268700 

3068736 

150837228 



Com 2. 

When the multiplier exceeds 12, and consiBta of two 
or more figures. 

Rule. 

1 Set down the multiplicand, and under it the multi- 
plier, in such a manner, that units may stand under units, 
tens under tens, hundreds under hundreds, and so on. 

2. Then proceed to multiply all the figures of the mul- 
tiplicand by the units figure of th6 multiplier, setting 
down the product as before. 

3. After having multiplied by the units figure of the mul- 
tiplier, then take the tens, hundreds, dLC proceeding in 
the same way with every figure, observing when you mul- 
tiply by the tens figure of the multiplier, to set down the 
first figure of the product under tne tens figure, of the 
multiplier, and when by the hundreds, the first figure must 
be set under the hundreds of the multiplier, ^c. 

4. Add together the several products exactly in the 
places in which they stand, and you will have the last or 
final product. 

Quetiiant. 
When the multiplier exceeds 12, and consists of two or 
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more figures, when you have set down the multiplicand, 
how do you set down the multiplier ? 

How do you then proceed ? 

After you have multiplied by all the fibres of the mul- 
tiplier, and set down the products in their proper places, 
what is to be done to obtain the last or fined product? 



Ezamplei* 
(31) 375 multiplicand. (32) 
15 multiplier. 

3875 
575 



1625 product. 



34) 39786948 
197 



487 
25 

2435 
974 

12175 



(33) 978 
375 

4890 
6846 
2934 



35) 4978829 
408 



366750 

(36) 8735698 
5706 



(37) 



34016978 
3761 



(38) 



49569876 
4817 



40 
41. 

42. 
43. 
44. 
45. 
4«. 
47. 



Multiply 



9786 by 

8475 by 

11271 by 

19004 by 

76976 by 

84769 by 

1978987 by 4809 

9807094 by 5047 



13 

29 

35 

305 

489 

976 



Ant, 



(39) 9637842 
9078 



127218 

245775 

394485 

5796220 

37641264 

82734544 

9516948483 

49496403418 



Ca»e3. 
When there are ciphers at the right of either the mul- 
tipliea- d or multiplier. 

Rule. 
1. Multiply as in the preceding case, only omitting the 
ciphers. 
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S. Then add together the several products, and place 
to the ri?ht of the amount as many ciphers as there are 
to the right of hoth the factors. 

Queition* 
Repeat the rule for performing operations in multipli- 
cation when there are ciphers to the ri|^ht of one or both 
factors. 

Examplet, 

48. Multiply 3700 by 200 Am. 740000 

49. — 4870 by 2500 — 12175000 
60. — 408700 by 906000 — 370282200000 
51. -- 876956 by 990000 — 868186440000 

Case 4. 
When the multiplier is exactly equal to the product of 
any two figures in the multiplication table, the operation 
may be performed by the following 

Rule. 
Multiply first by one of those figures, and that product 
by the other; the last product will be the answer. 

Question, 
Repeat the rule for performing the operation in mul- 
tiplication, when the multiplier is the exact product of 
two numbers m the multiplication table. 

Examples* 

(52) Multiply 476 by 25. 5 times 5 are 25. 

5 



Ans. 11900 K 

53. Multiply^ 8976 by 48 Ana. 430848 

64. — 7696 by 81 — 623376 
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56. Multiply 87698 by 72 Am. 6314S56 

56. — • 20784 by 108 , ^ 2244672 

67. — 81207 by 132 — 10719324 

58 — 47696 by 144 — 6868224 

69. — 76687 by 66 — 4238472 

60. — 34076 by 36 --- 1226700 

Practical Exerdaea. 

61. A man has 6 bags of money, and each bag con* 
tains 25 dollars: how many dollars has he in all? Ans. 125. 

62. Charles has 15 marbles, and John 4 times as many: 
how many has John ^ Aru, 60. 

63. A gentleman owns 7 houses, from each of which 
he receives yearly 250 dollars for rent : how much a year 
does he receive from the seven? Ans. 1750. 

64. A labourer hired himself to a farmer for 4 years, at 
160 dollars a year : how many dollars did the labourer re- 
ceive for his four years' labour? Ans, 600.' 

65. A gentleman is desirous to purchase 25 shares of 
bank s^ock, at 100 dollars per share: how much money 
must he pay for the 26 shares ? Aru. 2500. 

66. A mason having built a house, found that he had 
used 18175 bricks in building it: supposing he is desirous 
to build 14 houses of the same size, how many bricks will 
be necessary ? Ana, 264,460. 

SUBTRACTION. 

Subtraction is used to ascertain the difference between 
twoffiven numbers. 

The larger number is called the minuend, the less the 
fobtrahend, and their difference the remainder. 

[Rule. 
1. Set down the larger number first, and under it, (with 
units under units, tens under tens, &c) the less number. 
2. t'hen begin at the right hand or units' place, and 
take the lower figure from that which stands immediately 
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above, if the upper lagvae be more than the lower, and set! 
down the remainder. 

3. But if the upper figure be less than the lower, add 
ten to the upper ngvae^ take the lower figure from the 
amount, set down the remainder, and carry one to the 
next lower figure. 

Proof.— Add the less number and the remainder to- 
gether, and the amount will^be equal to the greater 
number. • 

QuetHons. 

For what purpose is Subtraction used ? 

What names are used to distinguish the krger num- 
ber, smaller number, and the difference between the two 
numbers? 

Repeat the rule for performing operations in subtrac- 
tion? 

Hqw is subtraction proved? 

Subtraction Table. 
To make use of this table, find the less number in the 
left hand perpendicular column, and opposite to it, in the- 
horizontal column, the number from which you wish to 
take it ; the figure immediately above, in the top hne, will 
show their difierence: as, 3 from 7, and 4 remains. 

! 






1 


. 2 


3' 


4 


5 


6 


7 


8 


9 


1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


3 


.4 


5 


6 


7 


8 


9 


10 


11 


12 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


6 


6 


7 


8 


9 


10 


11 


12 


13 


14 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 
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Extmplei, 
(1) 42135S minaend. (2) 8576978 
S10141 subtrahend. 3246153 



2S 



(3) 3756948S 
24978769 



211211 remainder. 



533082^ 



(4) 859768 
124978 



(5) 9076048 
7940689 



12590713 

(6) 532147878 
139876956 



(7) 100000 
84321 



(8) 75381478 
39040217 



(9) 102070845 
19768799 



10. From 

11. — 

12. — 

13. — 
.14. — 

15. — 

16. — 

17. .— 
18. 



196 take 



487 

875 

967 

1001 

9765 

^7696 

455692 

1000000 



37. Remain. 159 



96. 

302. 

351. 

487. 

1807. 

10091. 

300120. 

1. 



391 

573 

616 

514 

8458 

77606 

155572 

999999 



PracHcal Exercitei. 



19. Henry has 25 marbles, and Charles 8 : how many 
more has Henry than Charles ? Arts, 17. 

20. William bought 75 nuts, and Edward 42: how 
many has William more than Edward ? Ans. 33. 

21. There are two piles of bricks; in the greater pile 
there are 7896, and in the less 4389 : how m&ny more are 
there in the greater pile than in the less ? Ans. 3507. 

22. A merchant bought 4875 bushels of wheat, out of 
which he sold 2976 bushels : how many bushels has he 
left? An$. 1S99.- 

23. I deposited in bank 124Q dollars ; I drew out at oxie 
time 375 dollars, at another 567, &t another 140: how 
many dollars still remain in bank K Ans^ 1^8. 
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DivmoN. 



24. A ianner had 5487 acres of land : he sold to A. 325^ 
to B. 750, and to C. 1000 acres: how many had he left? 

Aru. 3412^. 
S5. A grocer bought S5 hogsheads of sugar, containing 
250 hundred weight ; and sold 9 hoesheads, containing- 75. 
hundred weight : how many hogsneads, and how many 
hundred weight, had he left ? 

Aha, 16 hogsheads, 175 hundred weight. 



DIVISION. 

Divisipif is a short method of performing a number of 
subtractions, when the numbers to be suMracted all ex- 
press the sAine quantity. 

There are four terms made use of to desi^ate the dif- 
ferent ports of the operation of dividing : viz. 

The number to be divided is called the Dhndend, 

The number by which itb divided is called the Dwiaar^ 

The number of tunes the divisor is contained in th& 
dividend is called the QuoHerU. 

If there is any left tuler the operation is completed, it 
is called the Remainder y and is always of the same de- 
nomination with the dividend. 

When the divisor does not ei(peed 12, the operation is 
performed by short division. 

SHORT DIVISION. 

1 . Place the diviiior to th^ left of the number fonoi wish 
to divide. "^ ■ 

2. Consider how many times the number by which you 
divide is contained in tne first figure or figures of the 
number to be divided, and set down the result, noting 
whether there be any remainder. 

3 If there be no remainder, consider how often the divi- 
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eor is contained in the next figure ; but if there be a re- 
mainder, conceive it to be placed to the leflof the next fig- 
ure« into which Avide as before, and set down the result. 

Pro^— Multiply the quotient by the divisor, and add 
in the remainder, if' any; the product wiH equal the 
i\dividend. 

Queftiom 

What is division ? 

Name the four terms made use of to designate the dif- 
ferent parts of an operation in division. , 

By what name is the number to be divided called ? 

By what name is the number by which another is 
divided called ? 

What is called the quotient? 

What is called the remainder ) 

How is division performed, when the divisor does not 
exceed 12 ? 

Where do you place the divisor ? 

How do you proceed, after having placed the divisor 
to the left of the dividend ? 

If there be a remainder, or if there be no remamder, 
how do you then proceed? 

How 18 division proved ? . 

Dwirion TabU, 

To use the tablo^— 

Look for the divisor, or number by which you wish to 
divide, in t]ie left-hand perpendicular column. 

Then trace the horizontal column, in which the divisor 
stands, until yoti find the dividend, or number into which 
you wish to divide ; then trac^ that column to the top, 
and you wUl find the product, or number of times the 
divisor is contained in the dividend. 

If you cannot find the exact number into which you 
wish to divide in the table, look for the next less one, and 
the difference between them will be what is over. 



T 


DIVISION. 1 


1 


S 3 


4 


5 


a 


7 


8 


9 


10 11 


12 


2 


4 6 


8 


10 


l£ 


14 


16 


18 


20 22 


24 


3 1 9 


12 


15 


18 


21 


24 


27 


30 33 


36 


4 


16 


^0 


24 


2H 


32 


36 


40 44 


48 


5 


25 


30 


35 


40 


45 


50 55 


60 


1*^ 


36 


42 


48 


34 


60 66 


72 


7 


49 


56 


63 


70 77 


S4 


8 


64 


72 


m B8 


96 


9 


61 


' 90 99 


108 


10 


100 no 


120 


11 


1121 


132 


12 




144 


2)482 i)648 
241 ^ 324 

m 

5)849768769 


Examplei. 

3)963 4)484 2)S 
321* 121 1 

3)3729768769 

6)756976874 

(14) 
9)376948769 


5) (6) 
t26 2)^47 

63 1923+1 

(9) 
4)469769878 


(12) 
7)87694213628 


8)80269687 


B769 


11)876956788 


12)4976 


4678 


e 




12)89769762048769 





18. 


Divide 


3976 


by 


2 


19. 




8769 


W 


3 


20. 




• 47876 


by 


4 


21. 




8767 


by 


5 


22. 




9698 


by 


6 


23. 




97899 


by 


7 


24.. 




80409 


by 


8 


25. 




981021 


by 


9 


26. ' 




897697 


by 


10 


27. 




9876978 


by 


11 


28. 




4967844 


by 


12 
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Afu. 1988 

— 2923 

— 11969 

— 1753+2 

— 1616+2 

— 13985+4 

— 10051+1 

— 109002+3 

— , 89769+7 

— 897907+1 

— 413987 



PmcUcal Exereisei. 

29. Two boys have 12 apples, which they divide equally 
between them : how many have they each? Jiru, 6. 

30. If 350 dollars be divided equally amonff 7 men, 
how much will be the share of each man ? Ahs. 50. 

31. What is the quotient of 8736, divided by 8 and 
by 4? -fln*. 273. 

32. There was a number of persons concerned in the 
payment of 3966 dollars, and every peirson paid 3 dollars 
now many persons were there ? An$. 1322. 



LONG DIVISION. 
Long division is usee! when the divisor exceeds 12. 

1. Place the divisor to the left of the dividend, as in 
short division. i 

2. Consider how often the divisor is contained in the 
least number of figures into which it can be divided, and 
set down the result to the right of the dividend. 

3. Multiply the figure set at the righ( of the dividend 
by the divisor, and set the product under the figures in 
which you considered how often the divisor was con- 
tained. 
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4« Subtract the product from the line above it, and setj 
down what remains, which must always be less than the 
divisor. 

5. Bring down the next figure to the right of the re- 
mainder, and proceed as before till all liie figures of the 
dividend are brought down. 

When there are ciphers at the right of both factors, 
the operation may be shortened, by cutting off an equal 
number of ciphers from each. 

Qtieitioftf. 

When is long division used ? 

In what manner do you place the dividend and divisor, 
when working long division? 

When you have considered how often the divisor is 
contained in the least number of figures into which it can 
be divided, where do you place the result? 

When you have multiplied the figure placed at the 
right of the dividend by the divisor, where do you set Uie 
product? 

How do you then proceed ? 



9 

Divii. Divia. auotieat. DItIs. DIvid. auotient. 

(33) 13)8769(674 (34) 27)984376(36458 

78 81 

96 174 

91 162 

59 123 

52 108 

7 remaiiider 157 

135 

226 
216 

10 remainder. 



DIVISION. 29 

Divide by Ant, Rem. 

35. 875 13 67 4 

36. 476 15 31 11 

37. 958 18 53 4 

38. 1475 S8 52 19 

39. 4277 31 137 30 

40. 25757 37 696 5 

41. 256976 41 ^ 6267 29 

42. 337979 48 7041 11 

43. 997816 59 16912 8 

44. 999987695 98 10203956 7 

45. 4697680424 125 37581443 49 

46. 387690204886 396 979015668 358 

47. 4876020048769 876 5566232932 337 

48. 87688260004(^ 1478' 5933576454 139^ 

49. 98769768720497 87696 1126274501 80801 

50. 99764789760000 976800000 91896- 77696 

51. 478976821400000 147698000000 3242 1399054 

PracUccd Exerciset, 

52. What is the quotient of 9847 divided by 45 ? 

Ana, 218, rem. 37. 

53. What is the quotient of 1259678 divided by 391 f 

Ana. 3221, rem. 267. 

54. The prize-money to be divided among a crew (^ 
148 men, is 225476 dollars: what is the share of each 
man.? Ana. 1623, rem. 72. 

55. If a field, containing 25 acres, produces 376 bushels 
of wheat, how much is that for ^ne acre .? Ana. 1 5. 

56. What niunber must be multiplied by 75, to pro- 
duce 87735825 > Ana. 1 16981 1. 

67. If 99700 pounds of bread be divided among 49850 
soldiers, what will be the share of each jxak'i Ana. 2. 

Whea the divisor is the exapt product of any two 
figures multiplied together, tiie operation may be per- 
formed by the following 

RuU. 

1. Divide by one of the figures, and then ^vide that 
product by the other ^ 

3. If remainders occur, multiply the last remainder by 
the first divisor, and add in the nrst remainder. 

C« 
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9. If no remainder occurs, when dividing by the last 
divisor, the first remainder, if any, is the true remainder. 

QueitioM. 

When the divisor is more than 12, but is the exact 
product of any two figures multiplied together, how will 
you proceed? 

If remainders occur, when dividing by both divisors, 
how will you obtain the true remainder? 

If no remainder occurs ^hcn dividing by the last divi- 
sor, and one occurred when dividing by the first divisor, 
is Uiat the true remainder ? \ 

Example*. 
58. What is the product of 976 divided by 56? 
7 times 8 are 56. 7)976 

8)139+3 Ut remainder. 

Ant, 17+3 Sd remainder^ 
7 

tl 
3 1st remainder. ^ 

84 true remainder. 

69. What is the product of 2796 divided by 81? * 
9 times 9 are 81. 9)2796 

9]|3l0+6 Ist remainder. 

Jhu. 34+4 2d remainder. 
9 

36 
6 Ist remainder. 

42 true remainder. 



^ DIVISION. 31 

60. What is theproduct of 875 divided 1^26? 
6 times 5 ue 25. 6)875 

5)175 



61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 

Practical Exerci$e$. 

69. Twenty-five sailors receive 3775 dollars for prize- 
moneys how much is that for each man? Ana. 151. 

70. Ninetv-six soldiers are to have 480 pounds of beef 
divided equally amongst them : wliat is the sliare of each 
soldier ? An$, 5 pounds. 

71. One hundred and forty-four men have to pay ^oal 
shares of a* debt which amounts to 14400 dollars : how 
much must each man advance to make up the sum? 

Ans. 100. 

72. Supposing 1800 apple-trees to be i^anted in 72 
rows, how many trees are there in each row? An$. 25. 

73. The annual rent of a farm which contains 1S2 acres 
is 396 dollars: how much is that per acre? Am. 3 dols. 
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Am, 






Divide 9756 


ky 


36 


Am. 


278 


ran. 26 


8491 


by 


81 




104 


67 


. 44767 


by 


18 


.. 


2487 


1 


92017 


by 


56 


~. 


1643 


9 


66210 


by 


99 


.. 


557 


67 


38761 


by 


48 


~. 


807 


16 


99876 


by 


108 


— . 


924 


84 


37967 


by 


144 


— 


263 


95 



EXAMPLES, 

biirodueed to exercise the Learner in the premiteuoue me 
^ Addition, Multiplication, SubtractioKi a 

DiVIBION. 

1. A ftmer who has 50 sheep, buys from his ndgh- 
bomr 60 more; he then aelle 26 to the butchert how 
yiany haa he toft? Ana. 75 
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S. Jolm had farty apples; he gave his brother 10, kept 
10 for himself, and divided the remainder eqi^ly between 
his two sisters : how many had they a-piece ? Aru, 10. 

3. A gentleman d]pig, left his estate, whieh amounted 
toSSOOO dollars, to ius son and two daughters, as fc^ws : 
ito his son he gave 13000 doHars, alid to nis two daughters 
the remainder, to be divided equally between them: how 
(nudi a-piece had the daughters ? tAns. 6000 dollars. 

4. A merchant bought 8200 barrels of flour ; he then 
sold 3756 barrels; he then bought 5000 barrels; after 
which he sold 4879 barrels : bow many barrels of flour 
has he stiU on hand? Ans, 4565. 

5. A nuin who sets out on a journey, intends to travel 
2450 nules : how far must he go every day, to perform the 
journey in 50 days? Am, 49 miles. 

6. A grocer bought 24 bags of coffee, containing 3000 
pounds, and sells 15 bags, ccmtaining 1736 pounds: how 
many bags, and how many pounds, has he remaining? 

Am. 9 bags, 1264 pounds. 

7. Supposing a man to receive in a year 2920 dollars, 
how m xh a day is his income at that rate ; and sup- 
posin^r that his expenses for the whole year amount to 
1769 dollars, how much wiU he save in a year ? 

Ans, His income will be 8 dollars a day, and 
he will save 1151 dollars a year. 

TABLES 

OF MONEY, WEIGHTS, AND MEASURES. 

FEDERAL MONET. 

The denommalkmt ore, 
10 mifls (marked m.) make 1 cent, eL 
10 cents — 1 dime, d. 

10 dunes (or lOOcto ) — 1 doUar, />• or ^ 

10 dollars ^ 1 eagle, £• . 



? 





TABUS 07 WBIOHT8 AND XBASURW. 
« ENGUI^ MONET. 
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4 fiirthmgB (marked^.) make 1 penny. 


i. 




p 


12 pence — 1 shilling 


1. 






20 shillings — 1 ponnd. 


£. 






ThB Farthingt are %mUm ihiusy 




. 




} one farthing. 








I two farthings, or a halfpenny. 








I thr^e ftrthmgs. 








PENCE AND SHILLING TABLE. 








8. d. 




£ 


«. 


20 


pence make • 1 8 


20 shillings make 







30 


- 2 6 


30 . 


. 




10 


40 


- S 4 


40 - 


m 







60 


- 4 2 


50 - 


» 




10 


60 


. - 6 


60 - 


• 







70 


- 5 10 


70 - . 


. m 




10 


80 


- 6 8 


80 . 


• 







90 


- 7 t 


90 - 


. 




10 


100 


- 8 4 


100 - 


. 







110 


- 9 2 


110 - 


• 




10 


120 


. 10 


120 - ^ . 


. 







240 


- - - 20 130 - - - 




10 
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A TABLE OF OTHER FOREIGN COINS, &c. 

TnOi tlidr vilM la radtnd MoiMj, u MttblidMd bjr a late Ml of On^praH. 







Pound Sterling, - 
Pound of Ireland, 
Pagoda of India, - 
T Je of China, - 
MilVroo of Portugol, 
Eiilild of RuBsiai - 



J).eU.m. 
4444 
410 
1940 
1480 
124 
0660 



, D. dt.m. 

Rupee of Benral, - 55 5 
The Guilder of the Uni- ) ^ ^ o 
ted Netherlands, .J"^" 
Mark Banco of Hamburg, 33 5 
Livre Toumois of France, 18 5 
Real Plate of Spain, - 010 
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. AVOIRDUFOIS WEIGHT. 
T%e denammdHont any 

16 dninu, (toaariced dr,) make 1 oance» - or. ) 

It oittices, - - - 1 pound, - \lb. 

88 poundB, - - - 1 qiiafte)r, • fr. 

4 Janets, - - - 1 hondired weight, Owl. 

20 hottdl^ welgbt, - - 1 ton, - - 21 

TRDlr WEIGHT. 
TTse denamkiatUmi orgy 
24 gtains [gr.) make 1 pennyweight, dwt, 
20 pemiyweignts - 1 t>unce, - ©«• 
IS ounces . . 1 pomid, • lb. 

APOTHECARIES* WEIGHT. 

The denomkuOioht OTBy 

SO gnuns {gr.) make 1 scrapie, B 

S scruples - - l dram, 3 

8 drams . . i ounce^ $ 

IS ounces . . 1 pounds ^ 

U0N6 MEAStJRE. 
TTtB ^fefionunttlionf ofis, 
Sbailey-coms (6.e.) make 1 inch, - ^ tn. 
ISiiKclieB ... I foot, - "- J^ 



3f^t 
&| yards 
40 poles, or ftSff^yda, • 
8 fUrlongs, or 1760y«{f. 



1 yard, - . - fd. 
1 h)d> pole^or pefch, P. 
1 ftirlongf, - fur, 

I mile, ^ - Jir. 



S miles .... 1 lea^e, ^ - £. 

360 degtees, the dfcumferekiCe of the earths 

JVbfe.— A ftthnMli 1ft rix fbM, and ii wed olily ib Sieaiom tte 
depth of water. 
A hand ift fbar liichea, and ued to meuoretfae hd^ of hoMM. 
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LAND OR SQUARE MEASURE. 

7^ denominalioM are^ 

144 pquare inches (marked tfi.) make 1 square foot, ft. 

9 square feet . . . l square ptrd, yd, 

30^ yards - - - - 1 pole or perch, P. 

140 perches - - - - 1 rood, - - il. 
4 roods - - . - 1 acre, - - -4. 
S40 acres - ... Isquaremile, Ji» 
CLOTH MEASURE. \ 

The deiwminaiiont are^ 
3| inches (m.) make 1 noil, . • - - - no. 
4 nails - - 1 quarter of a yard, - - qr, 
2| qrs. or 10 nails 1 ell Hamburgh, - - JS. A. 

3 quarters - - 1 ell Flemish, - - - JB. FL 

4 quarters - - 1 yard, - . - - yd. 

5 quarters - - 1 ell English or French, E, £., E. F. 

I LIQUID MEASURE. 
T%e denaminaiions arey 
^Sla {£%.) make 1 pint, - pL 



t pmts 

4 quarts 

31| gallons 

42 gallons 

63 gallons 

64 gallons 



1 quart, • qt, 

1 ffallon, - traL 

1 barrd, - oar. 

1 tierce. Iter. 

1 hogshead, hhd. 

,1 punchecm, pun. 



t hogsheads, - 1 pipe or butt, Jp. or h* 
S ppes or ftSftgalt, 1 tun, - '^. 

DRY MEASURE. 

7%e denominaJtkni are^ 

ft pints {pt,) make 1 quart, ^f. ' 

8 quarts . . i peck, pe. 

4 pecks « - 1 bushel, on. 

MOnm , OR CIRCLE MEASURE. 
Tke denommoHoni are^ 
60 seconds {'*) make 1 minute, • ' 
60 minates - -1 degree, - ^ 
80 degrees - - 1 sisn, - tig. 

H ajgns * ■ 1 rf^c^tion or cirde. 
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TXME. 
The denominaUoM are^ 
D seconds (marked tec.) - mak6 1 minute, mtn* 

minutes - - - 1 hour, hr, 

4 hours - - - Iday, d. 

7 days - - - - 1 week, w. 

4 weeks . - « - 1 month, mo* 

5 lunar months, Iday, and 6 hours, > i year F. 
or 365 days and 6 hours S 

The year u aUo divided pnto 12 caXendar m(mUis, at 
folloMot : 
The fourth, eleyenth, ninth, and sixth, 
Have thirty days to each affix' d, 
And ev'ry other thirty-one, 
Except the second month alone. 
Which has but twenty-eight in fine. 
Till leap-year gives It twenty-^nine. 

COMPOUND ADDITION. 

CoMi>ouND Addition is used when the numbers to be 
.dded are of different denominations. 
Rule. 

1. Set the numbers of the same denonunation under 
iach other, lea^g a space belA^een each of the denom- 
nadons. 

2. Begin at the right-hand column, and add as in simple 
iddition. 

3. Divide the amount by as many of that danommation 
IS will make one of the next greater. 

4. If there be any remainder, set it down under the col- 
UQB added up; if there be no remainder, set down a 
dpher. ' 

5. Carry the quotient produced by dividing to the next 
ligher denonunation, and proceed in like maimer untU idl 
he denominations have been added upi / 

Proof. ^ As in Simple Addition. ^ 

u 



>c. 
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COMPOUND ADDITIOir. 



^ 



Quediom. . 

What is the nse of Compound Addition t 

What is to be observed in placing the denominations 
in Compound Addition 1 

How do yon proceed after placing the denominations 
under each other t 

B^ what do yon divide the amount 1 

If, after dividirig, there is any remainder, what do you 
do with it ; and how do you proceed, if there be no re- 
mainder t 

What is to be done with the number produced by 
dividing 1 

How is Compound Addition proved t 
FEDERAL MONET. 

$ ei8,m, 

46 75 6 (3) 

79 37 8 

43 50 

97 37 5 



(1) 



eU.fn, 

07 8 

S 09 7 

7 06 3 

r03 3 



^) 



35 97 



• ets. 
(4) 72 63 
85 87 
30 13 
45 18 
94 37 
43 68 
79 18 




(6) 54 75 
37 374 
93 18i 
^ 149 87 
503 68; 
979 13 r 
3194 18^ 



9 ets, 

(6) 39 35 

m 34 374 

^ 188 68} 

365 134 

1783 18| 

8579 56i 

6 87i 



7. If I buy Mf. of coffee for ^1 18|cti. ; 3lb. of tea for 
$3 50tti,i lib: of cloves for 87^.; loz. of mace for 
932€(i. ; 3lb, of cinnamon at $1 SlletB, ; 9lb. of raisins for 
$3 68fcte. ; ilb. of nutmegs for 37f^.; lib. of candles for 
87^. ; and IgaiL of wine for $1 93}cf«. ; what must I 
^pay for them t ; Jina. $13 35e<f. 
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8. 1 have bought 4^. of lace for {&; a veil for 

!llB BOcU. ; Byds. of silk for ^8 Sl{di. ; 12$^. of ribbon 
br^l lajcif.; \9yd». of linen for $14 SOeti.; S pair of 
gloves for 87^.; 3 pair of stoclonffs for $S 37^.; 
9yds. of lawn for $7 87J€<«. ; snd 6yaff. of cambnc for 
^0 : what will the bill amount to ' Aw. ffiSt ISJctt. 

9. My cook has bought in market a turkey tor %l 87jc<f •; 
a pair of ducks for $1 68|«Cf.; a quarter of lamb for 
4^cU. ; a quarter of veal for $1 87f^. ; a pece of beef 
for93{c<i.; a peck of pesB for 56}€lf. ; a quart of straw* 
berries for 37J€&.;*a bundle of asparagus for 31|eCf. 



and a peck of apples for li^dU. 
pay for the articles ? 



what sum must I give to 
Am 7 68|€<«. 



W 



£ 
t 
7 
9 
5 



3 4 
1 S 
7 3 



STSRLmG MONEY. 



(«) 



£ 9. d. 

7 9 4i 

13 7 6] 

4 5 S 

10 18 10{ 



J6 «. li. 

(3) 4 6 4 
, 47 19 7 
159 6 3 
78 6 11} 



23 13 llj 



(4) 



«. d. 

595 Z 1 

382 13 5 

592 9 2 

856 17 3 

259 9 8 



C5) 142 16 
489 3 
726 15 
573 4 



628 12 6 



6. Add £763 7s. 4d.;£i9 As 9d. ; £162 17«. 9d. ; £459 
15«. ; £473 12f. Bd. together. Ans. £1898 16«. lid. 

7. Add the following sums: viz. £69 18«. Id.; £175 
Zs. 6d.; £1582 19f. Ad.; £175 13t. dd.; £143 13«. Sd.; 
and £212 Os. Id. Ans. £2359 8s. 5d. 
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8. Add J^776 1^. Sd.; £412 16s. 5d.; £3B91s,ftd.; 
j6469 15#. lOd.; £573 19«. 2d. ; £1987 14«. 8<i.; £4823 
Ui. Ud. together. An§. £10414 U. lOd. 

9. Add £985 4f. 9d. ; £186 ISs. Ad. ; £1569 18«. 4d. ; 
£183 0«. Bd. ; 17«. 4d., and Id. together. 

w2iM. £2925 15f. Qd. 






0) 



AVOIRDUPOIS WEIGHT, 
r. cwL qr. lb. T. cwL qr. &. o*. dr. 



15 3 


2 15 


^9) 7 11 


2 16 4 13 


4 8 


3 9 


15 7 


3 a-16 7 


82 19 


1 10 


138 19 


1 12 8 13 


163 8 


3 17 


42 8 


3 19 12 4 


34 15 


2 24 


357 6 


2 8 3 3 


300 16 


1 19 







3. Add 127\ -iScwt Iqr. 1926. 15o*.; 1147. lOciol 2qr. 
I2lb. 4oz. 13dr. ; 727. 4cvfL Zqr. 24/6. 14oz. Sdr. ; 1762\ 
IScwl. 2qr. 4lh. ISox. Udr. 

Am. 3767. Icwt. Qqr. 6/6. loz. Udr. 

4. Add 1397. 19cwt Sqr. 18/6. 13o«. iOdr.; 1754r. 
lOcwt. %qr. 11/6. 2o2r. \Adr.\ ZIT. Sew/. 14/6. llox.; 
13ciol. 13o«. j9n«. 19227. 6ctol. ^r. lllb* Sox. Sdr. 



0) 





mOY WEIGHT. 


ib.ox.duft 


ib. oz.dyit.gr. 


47 10 12 


(2) 185 2 19 20 


38 8 6 


56 9 15 6 


16 11 4 


1472 11 2 17 


7 2 16 


385 8 5 


13 9 11 


10 8 7 13 


124 6 9 





3. Add 16/6. 4ojr. lOckef. 6gr.\ lib. 9oz. Wdvot. fOgr 
163/6. lox. Ifidwt. l%r.; 17/6. 13i/iol. 

Aru. 204/6. 10o«. 15<2io<. 22$rr. 
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4. Add 17«6. UoM. 19dwL 22gr.; Wb. 4o«. ISrfurf. 
I9gr. ; 18ft. Soz. lldtot. 20gr. ; 119/ llo*. 13dio<. l%r. 







APOTHECARIES* WEIGHT. 






ft 


8 


3 B 


ft 3 


3 


B^. 


. (1) 6 


3 


1 S 


(2) 84 7 


6 


12 


19 


9 


5 1 


132 5 





2 


18« 


7 


3 S 


16 2 


2 


2 8 


67 


6 


1 


^ 1427 6 


7 


19 


40 


5 





14 


6 


1 9 






306 7 3 2 

3. Add 18ft OS 13 OB 12sr.; 175ft lOg 53 OB 
lOgr.; 472fc 35 13 2B ^gr.; 115 '?3 29- 

win*, 667fc 15 73 2B Sgr. 

4 Add the. following sums: viz. 182ft 3g 13 09; 
12felS 03 29 I75T.; 17fc 25 43 29 Ugr.i log 
23 19 19^^* ^fw.212ft 68 13 19 11^* 



yd. ft. in. 
3 2 11 
119 

2 8 

3 1 10 
2 4 
6 ,2 7 



LONG MEASURE. 


L.M.fvT.P. 




(4) 5 2 4 17 


W 


16 1 3 10 




72 5 24 




626 3 12 




834 2 6 34 




38 3 12 





1493 2 2 29 

3. Add 172L. 2Jlf. ^ur. 19P. 9yd. yt. 4m. ; 14P. 
\yd. 'Zm.\ \M. Zfur. 29P. 10m.; 4/tir.; ftfur. lOin. ; 
Zyd. 2/2. 3m. Ans. 173£r. IJ^. 4ftir. Sl3P. %<l. 6m. 

4. Add 462/:. IJtf. T/ur. 29P. 1yd. l/l. 10m.? IIP 
l/l lOtn- ; 4L. IJIf. 2/wr. 28P. Ij/rf. l?/l. 9m. 13P. 

difi#. 4671,. OJir. 2fur. IP. 4y<{. q^ 5«f». 
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CLOTH MEASURE. 

yds, gr.na* E.E.qr.na. E.Fl,qr.fia. 

(I) 75 3 2 (2) 72 3 « (3) 19 2 3 

163 1 3 536 2 1 728 1 i 

245 2 847 1 3 142 1 

738 3 1 1453 2 816 

1785 2 3 41 2 32 1 2 



3009 1 1 

4. Add 19ydi. 2qr, 39fti. ; 14^. ftqr. Ona.; 2liyds. O^r. 
2na.; Zqr. Ina.; Hftyds. Zqr. ftna. 

Am. ftlOyck, Oqr, Ona, 

6. Add USE.Fr. Oqr. 3na.; llE.Fr. Zqr. 2na.; 172 
E,Fr. Iqr. Ina. ; 182je.Fr. Iqr. 3»k». ; 132JS;.^. 3^. 2na. ; 
nE.Fr. Iqr. \na. Ans. 120E.Fr. Iqr,. Ona. 

LAND Ml^ASURE. 

A. R. P. A. B. P. 

(1) 39 2 37 (2) 487 2 17 

62 1 17 25 3 28 

68 38 67 32 

129 3 12 45 1 16 . 

532 1 18 26 29 



832 2 2 

1 Add 22^3. ZR, ; 700^1. ZR. 271». ; 47^. 5P.^ ^9 A. 
47j3. ZR. 39P ; 3R. 28P. Arts. S5SA. OR. 19P. 

4. Add 132jJ. 3R. 25P. ; 654.^. 17P. ; 462A. 3R. 25P. 
16^. 4P.; 1665.^. 3R. 38P. Ana. 2931^. *SR. 29P. 

. LIQUID MEASURE. 

T hhd. goL khd. gal. qt. pi, 

(1) 18 2 54 (2) 385 42 3 1 

63 1 39 27 96 2 

• 327 4 132 17 

46 1 19 729 25 

285 3 28 163 47 2 1 

' 741 1 18 



COMPOimD ADDITION. 
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. Add 197*. 2hhd. 19gal.; 457. Iqt. \pt.; ZhM. llgod. 
; ^XgaL Ipt. Am. 6571 Ikhd. dSgal, Oql. Opt. 

. Add 86271 Ihhd. IgL; S^al. \pL; ZlgaL 2qt.i 
at. lqi.Qpi.i 2hhd. Ipt. 

Jbu. 86371 Ohhd. S9gaL IqL OpL 



DRY MEASURE. 



, Btf. pei qL 

I) 37 2 1 

182 3 2 

423 1 

162 3 1 

357 2 

1163 1 6 



Bu* pe» qt. pi. 
(2) 47 2 4 1 
635 3 
%47 3 1 
285 2 
734 2 5 



. Add 754&U. ipe. 5qt.; 469fru. Zqt ; 3('5(u. ipe Iqt. 
; 375&U. Ipt,; Spe. Zqt. AnSk 19855ti. Ipe. Iqt. 
. Add 144&ii. Spe. ftqt. Ipt.; Ipe. ZqU ; Zqt. Ipt. ; 462&tf. 
Ipt. ; Itbu. 5qt. \pt. Aru.^ 6BQbu. Sqt. Opt. 

TIME. 



r. j»f. 


we. 


d.h. 


Jri. fTlifl. iec. 


17 11 


3 


5 20 


(2) 20 62 40 


172 9 


2 


3 17 


122 12 35 


36 7 


3 


6 22 


68 9 17 


4 10 





4 16 


135 17 12 


6 





3 19 


24 35 28 


231 6 


3 


3 22 


' 371 7 12 



; Add 172r. Itoe. 4A. Bftsec: ; 34mtfi. 18«ec. ; 16 Y. 4J|f. 
Sh, (ntnin. ; Itoe, Sd. 21h. 36mtn. 189ec. 

Am. 187r. 4J(f. 3toe. 2d. Sh. Zlmm. 28#0e. 

U Add 462F. 4J»f. Sh. Stmin. ZAsec. ; 62 F. lU. 24see. ; 
u Bd. 13mm. ; 6J(f. Itoe. Ad. 13^. 12mm. Slsec. 

Ana. 524F lOJlf. Zwe. Zd. 6/V. 3mm. 2Ssec. 



A 
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{ 
MOTION, OR CIRCLE MEASURE. 
Sisr. * 



Sig 


o / /' 


1 

i 

'4 

1 

3 


5 37 42 

7 26 12 

8 26 U 
4 32 17 

6 47 


11 


2 3 9 


Add Ssig IQo 



SVT, 


o / // 


(2) 2 


7 32 16 





5 27 24 


1 


6 17 13 





7 38 24 


4 


5 42 19 



3. Add Siig 10<» 46' 38"; ll^ST 18"; liig, 47M2''; 
18"; 2«^. 62"; Isig. 15*> 12^ 23"; and ll** 67' 29" to- 
gether. ^n#. 105^. 20<» 22^ 10". 

4 Add 45'; 1*^. 9*> 18"; 14o 21' 34"; fUig. 8« 13' 
54"; 48ig. 7<> 12^ 19"; and 47' 32" together. 

Afu. Bsig. 10<> 2(y 37". 
( 

Application. 

1. Bought groceries to the amount of 2375 ADdi.; 
linen to the amount of ^ 142 37|€^#. ; cloth to the amount 
of 2 1376 B^lcU, i what must I pay for the whole ? 

Ant. $1893 38fct9. 

2. Bought 6 pieces of linen : the first contains S^t/ds. 
Zqr. ; the second, 29yds, Sqr. 2ncL. ; the third, 45^. Iqr, ; 
the fourth, 22ydt. 2qr. Itio. ; and the other two, each 
SSyds. tqr. : what are the numher of yards in the whole? 

An§. %4Styd8. \qr, 3na. 

3. There are four bags of com: the first contains 2&u. 
9ipe. ; the second, 3&ii. 3p«. BqL ; the tiiird, 3&ti. ljp«. 1^^ , 
the fourth, 26y. and 4^^: how much is in the four bags? 

Am. Whu. 2pe. 2qL 

4. A man has three farms : the first contains \42A tR. ; 
the second, 22A. 3/2. 12P.; the third, 108.^. 312. I8P.; 
how many acres are there in all? Ans. 284A. OR. 30P. 

5. There are three pieces of tape: the first measures 
\&yds. Sqr. ; the second, ' 18y^. 1^. 2na. ; the third, 
t&yds. Zqr.Zna. : how many yards are there in the three 
pieces ? • Ant. ^Qydt^ 
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6. If a man on a journey tranels the first day 43Jlf. 
^r. ; the second, 29Jtf. 34p. ; the third, 67Jtf. 2fur. Z2p. ; 
and the fourth, 12Jlf. Sfur, lip. : how many rnUes did he 
travel in the four days ? Aru. 142M, Zfur 4p. 

7. Suppose a man to have 5 srranaries, three of Wliicb 
contain each 756&U. Spe,, and tne other two each 854^ 
5qU : how many bushels do the five granaries contain ? 

Aru, 3977&1I. 2pe. 2qL 



COMPOUND MULTIPLICATION. 

Compound Multiplication is used when numbers of 
different denominations are to be multiplied. 
Rule. 

1. Set down the number t0 be multiplied, and under its 
right hand denomination set the multiplier. 

2. Multiply the right-hand denomination by the tuul- 
tiplier. 

3. Divide the amount by as many of the right-hand de- 
nomination as make one of the next higher denomination. 

4. If there be any remainder, set it down under the 
denomination the amount of which you have divided ; if 
there be no remslinder, set down a cipher. 

5. Carry the number, produced by dividing, to the next 
higher denomination, and proceed in the same manner 
until all the denominations have been multiplied. 

Proqf. — As in Simple Multiplication. 

When is Compound Multiplication used ^ 

Under what part of the number to be multiplied do you 
place the multiplier? 

Hbw do you proceed afler having set down the number 
to be multiplied, and the multiplier under its right-hand 
denomination? 

By what do you divide the/amount? 

If there be a remainder, what is to be done; and if 
there be no remainder ? 



y 
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WImt.is to be done with the number produced by 
dividing ? 
How is Compound Multiplication to-be proyed 1 



ExampUi* 

FEDERAL MONET. 

^oU. — When operations are to be performed in Federal mosey, 
owing to the decimal nature of that Cimency, it may either be 
Simple or Compound, as may be found inost convenient. 

$ cU.m. f cCt.nu $ cU, 

,{l) 9 03 S (2) 104 33 3 (3) 18 60 

4 9 4 



36 12 8, . 938 99 7 74 00 

$ cts. f cti.m, $ eli, 

(4) 26 18{ (5) 100 40 4 (6) 56 18J 

6 10 9 



f cU.tn* . $ clt.m. 

7. Multiply 25 37 5 by 8 Pfoduct 203 00 

8. — 565 62J by 12 — 6787 50 



ENGLISH MONET. 

£ s. d. £ ». d. £ s. d. 

(1) 246 13 3} (2) 14 6 0} (3) UX 11 10| 
11 9 10 



2713 6 Si 






< 












4. Multiply 

5. — 


£ 

37 
56 


6 
8 


d. 

% 

mmmm 


^ 


5 
9 


£ ». d. 

186 13 114 
507 17 9} 



OOMFOimD MULTIPLICATION. 
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AYOIRDUFOIS WEIGHT. 

71 cufi. qr, lb, T, cwL qr. lb. ox. dr. qr. lb, os.dr 

(1) 8 6 1 16 (2) 6 14 S 7 5 2 (3) 3 16 7 8 

3 4 10 



2419 20 

4. Bought 10 barrels of sogar, each weighing lewL ftqr. 
6^. : what is the weight of the whole ? Ant. IScwt* Zqr, Alb. 

5. Multiply 4cKiC 3qr. 17/6. by 11. An». bSaoL Sqr. 191b. 

TROY WEIGHT. 

0) («) (3) (4) 

lb. ox. dtoi. lb. oi. dwt.gr. lb. ox. dwt.gr. lb- ox, dwL 

67 6 16 43 8 10 113 6 6 17 9 14 
2 4 6 10 



134 11 12 
5 Multiply 41(6. 6ox. IBdwL tgr. by 7. 

Ant. 291/5. Oox. 6JtoC. 1^. 
6. Multiply 91/&. Aox. \4dwU Idgr. by 8. 

Aw. 731/6. lox. ItdwL Sgr. 

APOTHECARIES* WEIGHT. 

ft8 3B ^ ftS3BjT« B83 Br"* 

(1) 4 8 2 1 (2) 53 10 2 12 (3) 17 5 6 1 4 
6 9 12 



23 5 3 2 

4. Multiply 76B 4$ 1 3 ^B by 9. 

wSfw. 687ft 1 8 73 OB 
6. Th^varellpareeb, each weighing 96ft 18 ^3 IB 
ll|r«:whatistheirwd^ht?^fi«.1046ft28 33SB Igr 

LONG MEASURE. 

Deg.Ji.fiar.p. L. M/ur.p. M./ur.p. yd.Jl w. 

(1) 8 1 3 36 (2>4 2 2 29 (3) 18 3 20 1 2 10 

12 '7 6 

96^17 6 32 
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4. Multiply Meg. 40m. Tfur. by 10. 

Aru. 66deg 48m. 6fur. 
fi. Multiply 44m. Bfur. 20p. by 7. 

Ant. SlSm. ^ur. SOp. 

CLOTH MEASURE. 
.yd.qr.na, E.E.qr.na. E.Fl,qr.n€u E.Fr.^.na. 
(1)S0 2 3 (2)37 4 S (3)18 3 (4) 14 1 3 
6 8 IS 9 



124 2 



5. If \9yd. Iqr. ina. be multiplied by 5, what numbei 
of yftrds will there be? Ans. 96yds. 9qr. 9na. 

4. Multiply 56J5.JE;. Zqr. by 9. Am SQ9E.E. 9qr. ' 



A. 

(1) 49 


ILP 

2 17 

2 


LAND MEASURE. 
A. R. P. 

(2) 19 3 20 
6 


A. R.P. 

(8) 10 33 
9 


99 


34 







4. How many acres will 10 men reap in one day, allow- 
ing them lA, ZR. UP. each ^ Am. IHA. OR. 30P. 
6. Multiply 63-4. 3/t 18P. by 11. 

Ant. 702jfl. XR. 38P; 

LIQUID MEASURE. 
hhd.gal.qi T.hhd.gaL qt. pL Pi.hhd.gal.qt.vL 

(1) 8 43 2 (2) 1 2 16 3 1 (3) 4 1 19 3 1 
4 10 5 



3¥ 48 



4. MulUply 371 tkhd. 50^. ftq/L. by 8. 

Ant. 297. fthhd. 26gaL OqL 
6. Multiply 4hhd. 4\gal. \pi. by 10. 

Ant. 46hhd. ^2gal. Iqt. OpL 
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DRY BIEASURE. 



6ii. |M. qL 0(. 6u. 90. qLpL 

(2)1 3 3 1 (3)110 3 1 
4 4 



bu. pe» ^pL 
(I) 180 5 2 1 
8 

1450 S 4 



4 Let 446ti. IpL be multiplied by 7. 

Am. 3086ii. Ope. ^qL IpL 
5. Multiply 3pe. \qi, by 9. jln«. lou. Ope. IqL 



TIME. 

YMm. d, 7M, 10. li. A. wMfi. MC. 

fl)6 7 S 5 (2)17 8 2 6 4 40 18 
2 6 



W.d,h. 

(3)3 6 22 
12 



13 3 1 3 



4. Multiply 7yr, 4ur. and Ad. by 9. 

Am. 63 r. 10m. \w. \d. 

5. Multiply ISyr. 2m. 6d. by 8. 

•dfu. 121 r. 5m. 2111. M. 



BuUft. 

When the multiplier exceeds 12, but is the exact pro- 
duct of any two ngures in the multit^cation table, the 
operation must be performed by the Mowing method : 

Multiply the given sum by one of the figures, and that 
product oy the other. 

Quukon. 

Repeat the Rule for performmg operations m Com- 
pound Multiplication, when the moEipuer is the exact pro- 
duct of any two figures in the multiplication table. 



i 
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Example*. 

$ eU. £ i. d. 

I. Multiply 75 12) by 25 2. 37 10 ej by 48 

5 6 



375 62) 226 3 4) 

5 8 



1878 12| 1801 7 

$ ciM.m. $ tU m. 

3. Multiply 66 37 5 by 36 An». 2389 50 

4. 44 25 3 — 56 2478 16 8 

5. 12 18} — 96 1170 00 
£ t. d. £ 9. d. 

%. 45 6 94 — 120 5440 15 

7. 96 12 3| — 144 13912 13 
A. R. P. A. R P. 

8. 47 3 20 — 54 2585 1 
Jlf. F. P. M F. P. 

9 48 7 25 — 88 4307 7 

ft 3 3 ft 3 3 

lO. 56 9 6 — 84 4772 3 



When the multiplier is not the exact product of any 
two figures in the multiplication table, work by the follow- 
ing Rule: 

1. MultipJy by the two figures in the multiplication 
table, the product of which comes neareist to, but less 
than, the ^ven multiplier. 

2. Multiply the givoi sum hj the difference between 
the product of the figures by which you multiplied and the 
given multiplier. 

3 Add the two products together. 

When the multiplier is not the exact product of any of 
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the fifirures in the multiplication table, what is first to be 
done r 

When you have multiplied by the two figures which 
come nearest to the given multiplier, what is then to be 
done ? 

How do you complete the operation ? 

ExaanpUa. « 

i ctf.m. £ i. d. 

1. Multiply 4 75 8 by 29—1 3 7 6| by 69--^ 
4 7 





19 03 2 






23 12 H 1 




7 








8 




133 SS 4 


189 


2 4 




4 75 8 






10 
199 


2 74 
4 14 




137 98 2 




$ et». 








$ di. 


2. 


Multiply 7 874 
28 68} 


by 


47 




Am. 370 124 


3. 




68 




1950 75 


4. 


49 76 


«. 


87 




4328 25 


5. 


94 181 
42 3U 


— . 


31 




2919 814 
2454 12| 


6. 


.i. 


58 






£ M.d. 








jE i. d. 


7. 


28 7 64 
34 8 41 


>»y 


29 




802 18 84 
3306 2 6| 


». 




67 




9. 


Icwt. Sqr. 2216. 


«. 


51 




4O5€i0<. lor. 2/6. 


10. 


12/5. 5o«. MioL 


— 


39 


485i&. 6ox. l2dwL 


U. 


4m. e/ur. Up. 


— 


87 




418WI. Tfur. 27p 



Bute 4. 
When the multiplier exceeds the product of any two 
figures in the multiplication table, the operation must be 
performed by the following Rule: 

1. Multiply the given sum by 10,4Ui many times less 
one as there are figures in the multiplier. 

2. Multiply that product by the left-hand figure of the 
multiplier. 
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3. Multiply the given sum by the unit figure of the mul- 
tiplier; thepro'duct of the first 10, by the ten figure of the 
multiplier; the second 10, by the second figure of the 
multiplier ; and so on, until you have multiplied by all the 
figures, (except the lefl-hand one.) 

4 Add all the products together. 
» 

QuesHoru. 

I How do you first proceed, when the given multiplier 
exceeds the product of any two figures in the multiplica- 
tion table ? 

After you have multiplied by 10, as manv times less one 
as there are figures in the multiplier, by what do you then 
multiply ? 

After having multiplied that product *by the left-hand 
figure of the multiplier> what is to be done with the pro- 
ducts? 

Examplei. 
t di' £ i> d. 

1. Multiply 6 18^X5 by 335 1 2 6|x6 by 496 
10 10 



61 874X2 
10 



618 75 
3 

1556 25 
25 9^ 
103 75 



11 5 


.? 


112 12 


1 
4 


450 8 

6f 15 

101 6 


4 



1685 93J 558 10 4 

i t cU. 

2. Multiply 1 564 by 456 . Am. 

3. 5 871 — 576 

4. 4 3l| — 679 

5. 18 93| — 457 

6. 25 43j — 879 




7. 

8. 

a 

10. 

11. 

12. 
13. 
14. 
15. 
16. 



Multiply 



COVPOOND MUI/TZPUGATIOIi, 

U by 
10 16} — 
£ ». d. 

8 



2366 
939 



Jina. 



9544 



37 18 
48 14 
64 2 
58 9 

25 3 
F. 

48 4 
yd. qr. no. 
22 2 1 
hJid.gal.qL 
4 37 2 



J? 

18 

2 



375 

489 
5$5 
396 



— 1265 



— 2587 



— 3204 

— 4250 



£ 

23819 
35594 
23157 

31^170 

F. 
125182 



63 

39 654 
44 93| 



«. a. 

7 10^ 

6 9 
F.P. 

4 10 

tfi. 6.C. 

2 

yc2. ^. na. 

72290 1 

A^. goLqt, 

19529 48 



1. Sold ScwL of tobacco, at |^12,50 per cwL : what will 
the whole amount to ? Ant. $62,50. 

2. If I buy 9 yards oAnuslin at $ 1^,07 per yard, what 
muBt I pay for it ? Am. pfiZ. 

3. When 1 cord of wood costs $^5,62), what will be the 
price of 12 cords at the same rate ? An». $67,50. 

4. Bought 24 bushels of wheat, at $1,12| per bushel 
what is the amount ? Ana. $27. 

N^ 5. What is the value of a bag of coffee, weighing 63 
/" pounds, at 2#. id. per pound ? Ana. j£6 16#. 6df. 

6. A merchant bought 2 pieces of cloth, the one con- 
taining 38 yards, and the other 26 yards: what is the amount 
of the two pieces, at $3,87| per yard ? Ana. $248. 

7. What cost a box of sugar, weighing 106 pounds, at 
15^. per pound? Ana. $16,16j. 

8. What must be paid for a quantity of cheese, weigh- 
ing 132 pounds, at la. 3J. per pound? Ana. £8 5#. 

9. If a man's income be $9,10 per day, what will he 
receive a year? jIim. $3321,50. 

10. If'l tiold 325 acres of land, at a yearly rent of 9«. ^d. 
per acre, what does my rent amount to ? Ana. jS154 7«. M. 

ss 



\ 
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1 1 . Bought 21 7 gallons of brandy^, at ^1 , 1 8f per gallon, 
andjsold it for ^1,374 per galkm; What was the amount 
paid for the whole, the sum it sold for, and the gain? 
Afu. Prime cost ^7,68 J; soldfor $298,37^; gain {40,6$;. 

COMPOUND SUBTRACTION. 

Compound Subtraction is used when numbera of 
different denominations are to be subtracted. 
Rule. 

1 . Set down the larger number, and under it the smaller, 
observing that the denominations of the smaller number 
are placed under like denominations of the larger number. 

2. Begin at the right-hand denomination, and subtract 
the lower from the upper, if the upper denomination is 
larger than th« lower, and set down the remainder. 

3. But if the upper denomination is less than the lower, 
add to the upper denomination as many as make one of 
the next greater denomination; then subtract the lower 
denomination from the amount^ and set down the ronain- 
der, until all the denominations have been subtracted* 

Proof. — The same as in Simple Subtraction. 

QuesHont. 
When is Compound Subtraction Bsed? 
How do you set down sums in Compound Subtraction? 
How do you proceed after having properly set down 
the two numbers, and the upper denonunation i» greater 
than the lower ? 

How do. you proceed if^ the upi>er denomination is lefl^ 
than the lower ? 
How is Compound Subtraction proved ? ^ 

Examplu. 
FEDERAL MONET. 
% ctt.m % di.m $ eii, ( eU. 

(1) 10 10 9 (2) 24 60 7 (8) 600 62J (4) 110 181 
4 12 6 19 30 1 75 99 lOj 

isssBsssssssassassasBSBBBaaEBBSBBaBBSBsasas^^ 



; 
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$ cta.m. $ cU. $ cts. $ 

(5) 960 10 2 (6) 449 621 (7) 1866 00 (8) 104 061 
9 1 06| 278 llf 9| 



9L Take ^1011 l2cU. 5m. from $4010 14cm. 4m. 

Ans, ^2999 let. 9m. 
10. Lent a mim $400; he now returns $211 12|cit. : 
how much is still unpaid? Ans. }1S8 Sl^cU, 

ERGUSH MONEY. 

Z 9. d, £ t. d. £9. d. 

(1) 146 19 104 (2) 47 6 7J (3) 419 7 6 

7 19 9| 28 5 lOj. 227 8 9j 



0? 



139 

4. Subtract £200 9«. from jSlOOO 11«. llfd. 

' Ana. £Q00 2s. IX^. 

5. I have a purse of money containing £1000 2«. 4^. ; 
if I take out £60 7«. S^d.^ what sum wffl be left? 

Aru. £9^9 14i. 7g<L 
AVOIRDUPOIS WEIGHT. 
CwLqr.lb, T. cwt. qr. lb. ox. dr. cwt. qr. lb. ot. 
(1) 14 1 19 (2) 18 16 1 16 9 2 (3) 9 3 20 2 
63 11 19 32006 2235 



7 2 8 

4. From 147. 10cio<. %qr. l^fb. subtract 11^. 
Am. 147. lOcto^ 2qr. 526. 

5. Bought 400ctof. of sugar; sold 2cwf. %qr. 14/6. 
what quantity is left? Atu. Z^lciot. (iqr. lAJb. 



TROY WEIGHT. 
lh.ox.dwi.gr. 
(2)8 3 2 
' 2 1 18 6 



(b. ox.dwt.gr, 
(3) 106 15 
10 6 2 20 



lb. ox.dvit.gr. 
(1) 10 6 18 
4 2 20 

6 6 15 4 
4. Subtract 1425. 6o«. llc{io<.iTom 22/5. \Zdwt. tgr. 
Am. lib. 60X. Idwt. figr. 
6. From 16ft. take 12ft. llox. lOdwt. 1 1^. 

Am. 3ft. Ooz. 9du}t. Itigr. 



56 



(1) 



ft 


3 


3 


1090 


1 


6 


106 


2 


7 



COMPOUND SUBTRACTION. 

APOTHECARIES' WEIGHT. 

ft 5 3 9^. 
(2) 48 9 6 1 4 
1 10 2 8 



983 10 7 



^. Fr9m59ft I5 23 talce 53ft 7$ 53- 

Ans. 5ft 5 8 5 3« 
4. SubtractUft 9$ 13 from 69ft. j2rw.54ft28 73. 



^(f . qr. na, 
(1) 176 2 3 
89 3 2 



CLOTH MEASURE. 
yd, qr, no, 
(2) 950 1 2 
19 2 3 



yd, qr. na. 
(3) 49 2 
16 2 1 



(4) 



86 3 1 

E,E,qr. no. 
66 4 
17 2 



-E.-FV ^r. 

(5) 44 1 
19 2 



E.Fl.qr. 

(6) 963 1 
174 2 



. 



7. Bought 17^d. Zqr 0^ ^«»iJtoii crape : ^d. Sqr. Ina, 
being damaged, how much whs good ? Ans. 1 4yd, 2qr, 3na. 

8. From 15yd, 2qr. Iruu take Ina. Ans, 15yd, 3qr. 

LONG MEASURE. 
L. M,fur,'po, yd.fU in^ 6.c. Deg, M, fur, po, 

(1) 6 2 5 2 4 1 (2) 20 50 4 20 



5 2 4 1 
114 20 0172 

510 20 0082 



11 56 30 



3. A man going a journey travels the first day 43Jlf Sfur. 
20per. ; on the second, 32Jtr. 4fur, ; how much more did 
he travel the first day than the second ? Ans. I IM. l/i«r.20p. 



A, ILP, 

( 96 2 16 
87 3 18 

8 2 38 



LAND MEASURE. 

A. R, P. 

(2) 502 2 10 

111 S 9 



A. R. P. 

(3) 69 1 3 
17 3 2 
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UQUID MEASURE. 
T. hAd.gal. qL pL T. hhd.goL ql. pL 

(1) 2 3 50 1 (2) 100 1 19 2 1 

1 2 16 3 1 99 1 28 3 1 

1 1 33 1 1 ""~^~"~""~" 

3. If I purchase fMd of wme, and to obligee a fUend 
send him 29^a/. > what quantity have I lefl ? Ans. Ihhd, S4g. 

4. Bought 1 pipe of wine, 4hhd. of brandy, 2 barrels of 
beer ; I have since sold 93 ffallons of wine, 29 of brandy, 
1 barrel of beer: how much of each have I remaining r 

Am. 33gal. of wine, ft23gal. brandy, and 31 j^. beer. 

DRY MEASURE. 

bu. pe. gt,' bu. pe, qt, pt, bu, pe, qL pt, 

(1)66 3 2 (2)10 1 (3)695 3 1 

39 36 9261 589 350 



26 3 4 

4. If from 490&U. Ope. Iqt. Ipt., Sbu. Ope. Zqt. Ipt. be 
taken, what number will remain? Ans. ,481&u. 3pe. tqt. 

5. Subtract 146&ti. 2pe. ZqL \pt. from 6006t«. Zpe. Iqt 
IpL Am. 452bu. Spe. BqL 



TIME. 
(2 
JIf. 10. d. ho. min* see. 
6 3 1 3 40 20 
1 2 6 2 57 36 



'?.. 



H.mm.sec. 

16 29 33 

7 36 44 


y. Jir. w. 

13 11 2 
9 10 3 



5 2 42 44 

4. From 900 F. take 111 F. 6111. 2io. and 6<2a. 

Ans. 788 F. dm. \va. Ida. 

5. I I take IF. IJlf. I10. Ida. Iho. from 6F. what 
space rf time will still remain? w9itf.4F.lOJir.2t0.5d.23A. 

The intervening time between^two ^ven Calendar 
dates, may be readily found by the foUowmg 
Rule. 

1. Set down the subsequent or neater date, in the order 
of years, months, days; and uimer it, the prior or less 
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date, in the same order, numbering the months according 
to their place in the Caiendar 

2. Begin with the days; and when the lower number of 
days is greater than the upper, subtract it rom the num- 
ber of days contained in the month mentioned in the lower 
or prior date, and add the difference to the number of 
days contained in the upper or greater date, which sum 
set down, and carry one to the months of the lower date. 

3. Then if the months of the lower or less date be 
greater than the months of the upper or greater date, sub- 
tract the number of months contained in the lower or less 
date from the number of months in a year, and add the 
difference to the numberof months in the upper or greater 
date, and carry one to the years of the lower or less date. 

Questions. 
How do you set down two given Calendar dates, in 
order to find the difference between themi 

After having set down the two given dates, where do 
you begin to subtract? and how do you proceed when the 
number of days in the less date is greater than the num- 
ber of days in the greater date? 
Examples. 
1. John was bom on the 26th day of January, 1824, 
and James on the 23d day of September, 1827 : what is the 
difference of their ages ? 
Yrs. mo. d. 

1827 9 23 JVbte.— January is the first 

1824 1 26 month in the Calendar, and ?ep- 

____ tember the ninth. 



3 7 28 

2. William ^as bom on the 11th day of August, 1813, 
and Joseph on the 5th day of July, 1827: how much older 
is William than Joseph ? 

Yrs. mo, d. 

1821 7 5 

1813 8 11 

13 10 25 

3. A map gave his note on the 13th day of November, 
1820, and paid it on the 11th day of January, 1828: for 
what period of time is the interest to be computed ? 
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Tr$. mo.d. 
1828 1 11 
1820 11 13 



59 



7 1 28 
MOTION, OR CIRCLE M£AS?JRE. 
gig. ^ f 'f tig. ^ ' " 1^. o ' '^ 

(1) 11 1 20 (2) 9 7 40 8 (3) 10 10 16 12 
8 9 8 39 7 9 57 19 7 24 37 59 



2 20 52 41 



4. Take 9*^. T 20^, from 11»^. 2*> 6' and 14". 

win*. 2«^. 1«67'54". 
Applicatum. 

1. Sold 6ft. of gold cham at j^,75 per foot ; a gold ring, 
for ^4,50 ; a pair of ear-rings ror ^12,00 ; owin? to some 
defect, the ring has been retumeo: I desire to know the 
whole amount, and how much I must receive ? 

Ans. Whole amount $33,00, receive $28,50. 

2. Bought 2 doz. pair of stockings at 75c<«. per pair; 
J 6 yards of linen at 874€^. per yard; 28 yards domestic 
muslin at 22c^. per yard; and 5 pair of gloves at 31|c(«. 
per pair ; and I deliver to the merchant a fifly-dollar note, 
from which to take the amount : what change must be 
returned tome? ' .^n*. Jl0,27|. 

3. I have several tracts of land ; one of them contains 
690^. 2/2. 16P. ; another 400A. ; and two others eadi 
63j1. 3/2. 24P. : if I now sell 200w2. what number of acresj 
have I left? Atu. \01HA, 1/2. 24P. I 

4« Sent my clerk to collect money : from one person I 
he collected £55 6j. 7i.; from another, jS4l 4«. 6d.\ 
from another, £75 ; returning home, he lost £40 6«. : how 
much did he collect, and what smn have I now? 

Am, Collected £171 11«. Id.; I have £131 Si. Id. 

5. Bought 400^ Spe. of wheat; 160&ie. of rye; 150&U. 
tpe. of oats; I have sold 225&t». Ipe. of wheat; Slbu. ipe. 
of rye; IHbu. 3pe, of oats^: how many bushels of each 
have I on hand ? C 1755tf. 2pe. wheat ; 

Am, i 1221m. Zpe. rye; 
( and 7l6ti. 3/>g. oats^ 



'® oouFoms nraaoa. 



COMPOUND DIVISION. 

Compound Diyibion is used when a number eontaining 
different denominations is to be divided. 
When the divisor is less than IS, work by the foDowing 

RuU. 

1. Set down the number to be divided, with the divisor 
on the left of the hiffhest denomination. 

2. Divide the highest denomination by the divisor, and 
set down the quotient. 

3. If there is a remainder, multiply it by as many of the 
next denomination as make one of that denomination from 
which the remainder is derived, and add the next denom- 
ination to the product, dividing the amount as before, pro- 
ceeding in the same manner with all the denominations. 

When the divisor exceeds 12, but is the exact product 
of two figures in the multiplication table, divide first by 
the one and then by the other, as in simple division. 

When the divisor exceeds 12, and is not the exact pro- 
duct of any of the figures in the multiplication table, the 
operation must be performed by Long Division. 

Proof. As in Simple Division. 

QueMtums. 

When is Compound Division to be used.^ 

Where is the divisor to be placed ? 

If when you divide the highest denomination by the di- 
visor a remainder occurs, how do you proceed? 

When the divisor exceeds 12, but is the exact product 
of any two figures in the multiplication table, how may 
the operation be performed f 

How must the operation be performed when the divisor 
exceeds 12, and is not the eiaSbt product of any two figures 
in the multiplication cable ? 

How is Compound Division proved ? 
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Examples > 
1. Diyide 186 doDara by 2. 

$ $ cU. 

3)186 «)798 3« 

Ana. 93 doUftfa. Am. 399 1(/ 



3. Divide 366 18| 

4. — 384 87 J 
6. — 496 76 

6. -r- 587 68J 

7. — 976 43} 
8 1979 334 

£ i. d. 
9. Divide 560 9 7 

10. — 475 19 9f 

11. — 596 15 6l 

12. — 756 4 11} 

Owt. qr. lb 

13. Divide 45 3 27 






5 
1? 



3 

6 

8 

9 
11 
12 

3 

5 

8 

12 



14. — 10 15 

yd. qr.na 

15. Divide 44 1 2 

16. ^ 56 3 3 

JIf.fur.p, 

17. Divide 105 5 22 by 12 

18. — 45 7 18 by 6 



by 7 Am, 
by 11 — 



^ ct$. 
Am. 122 06| 

— 64 l«+2. 

— 62 09|+4. 
-*- 65 29| 

— 88 7el+^. 

— 164 94|-|-4. 
£ «. d, 

186 

95 

74 11 ll}-f2. 

.63 4+*^ 
Cibt. qr. lb. 

9 23-fl. 

1 14+1. 
yd. qr. no. 

6 1 l-f3. 

5. 2+9. 

JH.fur.p. 
. 8 6 18+6. 
7 6 9+4. 



Am. 186 16 64+1. 

— 95 3 lll+l. 

— 74 11 llJ+2. 



Am. 



Am, 



When the divisor exceeds 12, but is the exact product 
of two figures in the multiplication table, divide first by 
one of those figures, and tnat product by the other. 



19. 
20. 
21. 
22. 
23. 



Divide 



t cUtfn. 
45 66 5 
98 77 8 
77 87 5 
288 68} 
496 37| 



ExampUi. 

by 36 
by 44 
by^ 96 
by 108 
by 132 



$ cU m 
Am. 1 26 8+17. 

— 2 24 4+42. 

— 81 1+19. 

— 2 67} +23. 

— 3 76 0+55. 



\ 



Gt, COMPOUND DIVISION. 

£ ». d. £ i. d. 

fU Divide 87 19 41 by 32 Am. 2 14 11}+S. 

25. — 55 4 7| by 21 — 2 12 7+19. 

26. — 97 15 6| by 56 — 1 14 11+9. 

Hhd.gal.qL Hhd.gal.qi. 

27. Divide 44 26 2 by 63 Am. 44 1+51. 

28. -r. 150 47 3 by 120 — 1 16 0+71. 

If the divisor exceeds 12, and is not the product of any 
two figures in the multiptication table, or exceeds the 
product of any two figfures multiplied together, th^ opera- 
tion must be performed by Long Division. 

Examples. 
fcU.m. £ 9. d. 

29. Divide 47 68 7 by 45. 80. Divide 77 12 6^ by sa 
45)47 68 7(1.05.9 Am. 58)77 12 6}(1 6 9 Ant. 

45 58 

268 19 

ns 20 

437 392 

405 ^48 

St remainder 44 

12 

5S4 
522 

"It 

4 

60 remainder. 

K di. C dti.tn. 

31 Divide 196 75 by 78 Am. 2 52 2+34. 

32. — 496 874 by 97 — 5 12 2+41. 

33. — 376 8l| by 123 — 3 06^ +50. 



34. Divide 44 7 

35. -^ 156 15 



REDUCTION. 

d. 

6 by 



87 



£ 8. 
Ans. C 10 
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d. 
2H57. 



8| by 148 -« 1 1 24-147. 



Practical Examples* 

1. If 24 yards of doth cost $4n Bids. 5m... what is the 
price of 1 yard? Jint. $1 99cts, 4m. 4-19. 

2. If 112 gallons of oil cost ^64 81|d5., what is the 
price per gallon? Ant. 57Jcte.+63. 

3. When 72 bushels V com cost ^56 25c/«., what is 
the price per bushel ? Am. IScU. lm.-\- 1 8. 

4. Sold a hothead of brandy, containing 63 gallons, 
for }125 : what is the price of a single gallon at that 
rate? Aru. fi 9BcU. 4m.+8. 

5. What is the price of IcvjU of sugar, if AcwL cost 
£18 17«. 6c;.? £A\As.A^. 

6^upposing ^1875 B\\ci9. to be equally divided 
»ng 125 men, what will be the share of each man? 
Am. %\S 00|c^+75. 

7. If 1000 gallons of wi^e, cost ^£567 18*. 9^., what 
Is that for 1 gallon? Ans. 11«. 4jd.4-222. 

8. Eighty-nine men agree to divide amongst them 
ISOgaX, 2qL Ipt, of brand^:. what is the share of each 
man? Ans Igal. 2qt, lp^+48. 

9. If a hogshead of sugar, containing 9cwt, Iqr, 25/6., 
be divided equally among 19 persons, now much ought 
each person to receive ? Ans. Iqr. 27^.-f- 16. 






REDUCTION. 

Reduction is a rule by which quantities are brought 
from one denomination to another, but without afiecting 
the value of the quantities so reduced. 

There are two kinds of Reduction : that by which 
higher denominations are brought to lower denominations, 
or descending reduction ; and that by which low denomi- 
nations are brought to higher denominations, or ascending 
reduction. 



{ 
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HuU. 

When high denomuiations are to be brought to lower 
denominations, 9^ for example, dollars to cents, or pounds 
to shillings, multiply by as many of the next lower de- 
nomination as make one of the higher. 
< When low denominations are to be brought to higher 
denominations, as for example, cents to doUus, or shilBngs 
to pounds, divide by as many of the lower as make one of 
the higher. 

Proof. — Descending and Ascen£ng Reduction mutu 
ally prove each other. 

Questions, 

For what purpose is Reduction used? 

How many kinds of Reduction are there, and how are 
they distinguished? 

When high denominations are to be brought to lowerl 
denominations, how do you proceed ? 

When low denominations are to be brought to higher 
denominations, how do you proceed ? 

How is Reduction proved ? 

REIJUCTION OF FEDERAL MONET. 

To reduce dollars to cents, multiply the dollars by the 
number of cents which make a dollar. 

Examples, 

1. Reduce 10 dollars to cents. Ans, lOQOcU, 

2. Reduce 25 dollars to cents. Ant, 25Q0ct», 
3.' Reduce 387 dollars to cents. Ans. SBlOOcU. 

To reduce cents to fourths, halves, or thirds, multiply 
them by the number of quarters, halves, or thirds, which 
make a cent. 

4. Reduce 25 cents to fourths. Ans, 100 fourths 

5. Reduce 50 cents to half cents. Ans, 100 halves. 
Reduce 150 cents to thirds of cents. Ans, 450 thirds. 
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To redace dollars to halves, quarters, or tliirds of a 
cent, brings them first into cents, and then brings the cents 
into halves, quarters, or thirds, as required. 

7. Bringr 50 dollars to half cents. Ans. 10000 halves. 

8. Reduce 25 dollars to thirds of a cent. 

Ans. 7500 thirds. 

0. Reduce 275 dollars to fburths of a cent. 

Afu. llOOOO^urtfaa 

To reduce dollars to dimes, multiply the dollars by 10, 
the number of dimes which make a doilar. 

To reduci the dunes to mills, multiply the dimes b^r 
100, the number of miUs in a dime. 

10. Reduce 10 dollars to dimes. Ans, lOOdivies. 

11. Reduce 220 dollars to mills. Ans, Q2QQ00mill8, 

JVote.— When more than one denomination is given to be re- 
duced, the highest denomination must be multiplied by as many 
as make on^ of the next lowest denomination, and the lower de- 
nominations must be added in. 

1. Reduce 15 dols. 15 cents, to cents. Ans. ISlBcts, 

2. Reduce 2 dols. 25 cents to fourths. Ans. 900 fourths. 

3. Reduce 17 dols. 18j cents to fourths. * 

Ans. 6875 fourths. 

4. Bring 13 dols. 27| cents to thirds. Ans. 3982 thirds. 

5. Reduce 426 dollars 88| cents to half cents. 

Ans. 85377 halves. 



To reduce pounds to shilling, multiply the poun(}s by 
0, tiie number of shillings which make a pound. 

1 Reduce jS27 to shillings. 
20 

Ans, 540 shillings. 
2. ReduceJS64 pounds to shillings. Ans. 7280j. 
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To reduce shillings to pence, multiply them hy 12, iie 
number of pence which makd a shilling. 

3. Bring 20 shillings to pence. Ans, tMd. 

4. Reduce 70 shillmgs to pence. Atu. S4 d. 

To redi^ce pence to farthings, multiply the pence b; 4/ 
the numoer of farthings which make a penny. 

5. Reduce 12 pence to farthings. Aru. 48 farthiii^s. 

6. Bring 26 pence to farthings. Ara. 104 farthii ;s. 
7 Reduce £12 \0s. to shillings. 

20 

Ans.^SOs. 

8. Reduce £18 I2g. Id. to pence. Am. Aa 1. 

9. Reduce £105 \Zs. ^d. to farthings, fins. 101^ 2. 
10. Bring £36 19«. l^d. to farthings. Am. 35£ i3 

To reduce cents into pence Pennsylvania currei ly, 
multiply the cents by 9, and divide that product by 10 

1. Reduce 4560 cents into pence 
9 



10)41040 

4104 pence. 

2. 3691^ cents into pence. Am. S^Tf^^eMce, 

3. 67697 cents into pence. Am. 51927J-fjpci :e. 

To reduce pence into cents Pennsylvania curredly. 
multiply the pence by 10, and divide that product by 1 

Reduce 7290 pence into cents. 
7290 
10 



9)72900 



8100 cents. 
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t. Reduce 4590 pence to cents. .ifiw. 6100c(«. 

5. Reduce 76975 p^M^e to cents. 

AnM. 855t7c<«. 7m.+7. 

AYCXRDUFOIS WEIGHT. 

1. Brinff 13 tons to ciol. 

«0 

d9n#. 260ctof. 

2. Reduce 260ctof. to quarten. Am. 1040^. 

3. Reduce ^qt. to pounds. Am. 1008/6. 

4. Bring 17/&. to ounces. Aw. Z12ox, 
5. 4ring 20 ounces to drams. ^ Ani.SZOdr. 

6. Bring 571 IZcwt. ftqr. to quarters. Am. 4SQqr. 

7. Bring Zqr. ftSlb. lOox. to drams. Am. 90Bf6dr. 

APOTHECARIES* WEIGHT. 

1. Reduce 28 pounds to ounces. 

12 

Am. 336o«. 

2. Bring 72 ounces to dr^ms. Am. 576 S * 

3. In 10 pounds how many grains? Am. 57600^. 

4. Reduce 15ft 9$ 43 29 H^gr* to grains. 

Am. 91017^. 

CLOTH MEASURE. 
1. Reduce 24 quarters to nails. 
4 

Am. 96fia. 
ft. Bring 36 yards to quarters. Am. \44qr, 

3. Bring 20 eUs finfflish to quarters. Am. lOO^r. 

4. In 16 ells Flemisn how many nails? Am. 192na. 

5. Bring 5 ells Flemish 2 quarters to Quarters. 

Ana. \lqr* 

6. Bring 37 elk French 2 quarters to quarters. 

Ant. Wlqr* 

7. In 19^. 2^. Ino. how many nails? Am* 813. 
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/ 




DRY MEASURE. 
1> Reduce IS quarts to pints. 


■* 


Jtfu. Z6pU. 

5. Bring 32 pecks to quarts. Am. 256^. 

3. Reduce 7 bushels to pecks. Am, tdpe, 

4. Bring 1« bushels to pints. Aru. 768pt 

6. Bring I4bu* 3^ to quarts. An» 45lql. 
6. In 246u. Ipe. 2ql. IpL how many pints?' 

Ana. 1557p<. 


LAND MEASURE. 
t. Bring 3 roods to perches. 
' , 40 




Atu. 120P. 

2. Reduce 132 acres to perches. 

3. Reduce 54A. SR. 23P. to perches. 


Ans. 21120P. 
Am. 8783P. 


SQUARE MEASURE. 
1. Bring 4 square feet to square inches. 


— 1 
Am. snsq. in. . 

2. 120 square yards to square inches. Am. 155520. 

3. Bring 29«9.^. Zsq.fL 102«9. in. to square, inches. 

Ant. 37974J9. in. 


UQUm MEASURE. 




1. Reduce 17 quarts to pmts. 




Am. UpL 

ft. Bring 28 gallons to quarts. 

3. Reduce 5 hoffsheads to gallons. 

4. Bring 110 gfUlons to pints. 


Am. II29C 

Am. SUgal 

Am. 88qpt 
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5. In 6 tuns how many pints ? 


Ans. 12096p^ 


6. Biing Ihhd. 4igal. ^t to quarts. 


Aru. l93QqL 


7. Bring 47gal. 2qL to pints. 


Ans. SQOpt. 


8. Reduce 4A^. 39<. to pints. 


Ans. 202ap^ 


9. Redaee 197*. 9!7g(U. to quarts. 


Ans. IdiOOqt. 


10. Bring 57. Ihhd. \Sgal. \qi. Ipi. to j^ts. || 




Ans. 10707pl. 


LONG MRASURE. 




1. Reduce S7 feet to inches. 
12 




Ans. 3«4t». 




t. Bring 48 yards to feet. 


Ans.lU/t. 


3. Reduce ^ poles to yards. 


Ans. USfyd. 


4. Bring 18 furlongs to poles. 


Ans. IZwfo. 


5 Reduce 34 miles to furiongs. 

6 Reduce 1 08 leagues to miles. 


Ans. fnz/ur. 


*Ans. 324Jlf. 


7. Bring 17 miles to poles. 


Ans. 5440po. 


8. Bring; 20 miles to yards. 

9. In 6 leagues, how many inches ? 


Ans. isiOQyd. 


Ans. 1140480in. 


10. Reduce 14 feet 9 inches to mches. 


Ans. 177tn. 


Jl. Bring 37 yards 1 foot to feet. 


Ans. 112/L 


12. BAig llS/tir. 29/H). to yards. 

13. Reduce 450Jtf. 6/tir. 322K). to poles, 


Ans. 24799|yd. 


Ans. 144272po. 


14. In 2£r. IM. 2fur. Upo. Zyd, yi 


lOifi. how many 


inches? 


Ans. 470690tfi 


TROY WEIGHT. 




1. Bring 78 pennywdghts to graina 




312 




156 - 


% 


Am. ISlfgr. 


' 


2, Reduce 116 ounces to pennyweights, dfliw. 2320<lic<. || 
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3. In 25 pounds, how many grains? Ans. 144000|gT. 

4. Bring 29ox, 16dwL to pennyweights. Ans. bd^diet, 

5. How many grains are there in 19/6. lioz. lAdwt 
tlgr> ? AnM. 116077gr. 






TIME. 

Bring 30 minutes to seconds. Ant. 1800«m. 

Reduce 12 hours to minutes. Ans, 720j?i»n. 

Reduce 12 years to months. Ang. 1449iio. 

Reduce Sd, 5h. 29mtn. to minutes. Am* 4649iniii. 



MOTION, OR CIRCLE MEASURE. 

Reduce 24 degrees to miiiutes. Am, 1440'. 

In 4 signs how many seconds ? Ans, 432000". 

Reduce 11^^. 12<> to degrees. Ans. 342<>. 

How many seconds are Qiere in Asig. Z^ 18' 27" ? 

.Aim. 443907". 



Promiscwms Examples, 

1. In 35 dollars how many cents f Ans, 3500. 

2. How many miles are there in 98 furlongs f 

Ans, l%Af. yur, 

3. How many weeks are there in 365 days ? 

Ans, 5itoe. Ida. 
4 In 84 half cents how many cents? Ans, ASUts. 

5. In 87. \Scwt, how many hundred weight? 

Ans, llScwt. 

6. IJow many peithes are there in 63 roods ? 

dflnt. 2520#9iMire per. 

7. How many pounds in 157«. ? Ans. £7 Ms, 

8. In 175 pecks how many hushels ? Ans, ASbu. 3pe. 

9. In 7642 cents how many dollars? Ans. }76 42ci«. 

10. In 103 pii^ how many quarts? Ans. Slqi. \pi, 

11. How many minutes are there in 720 seconds ? 

Ans, 12iiiin. 

12. In 7 hogsheads 33 gallons how many gallons ? 

,Ans, AlAgal, 



AEDucnoiv. 71 

13. How many ells English are there in 100 quarters 
a yard? An9.20E.E. 

14. In lOSdwL how many ounces? Ans, 5oM. 9dwt 

15. How many pounds are there in S50f. ? 

Am. £12 10«. 

16. How many scruples are there in 7 drams ? 

An8.ft\B' 

17. How many pence are there in 8«. Sd. ? Am, lOid. 
1 8. ' In 203 days how many weeks f Ans. SQwe, 
19. How many nails are there in 16 quarters of a yard? 

An»* 64na, 
to In 74 drams how many ounces avoirdupois? 

Afu. 4oz, lOdr. 
f 1. How many three-pences are there in 13t. ? 

Alii, 52 three-pences 

22. How many evU^ in 20 tons ? Ans. 400ctot 

23. How many ells French are in 81 quarters ? 

Am. 16E.Fr. Iqr 

24. In 21^a/. 3a(. tpU how many pints? Ana, 11 S^ 

25. How many mrlongs axe there m ZJfi. 1/tir. ? 

Ans. tS/ur. 

26. How many dollars are there in 1235 cents ? 

Ans. {12 35cf«. 

27. How many minutes are there in 3 days? 

Ans. 4320mifi. 

28. In 121 cents how many quarters of a cent? 

Ans. 484 quarters. 

29. In 13 pounds avoirdupois how many drams ? 

Ans.SSXSdr. 

30. How many ells Flemish are th6re ia 154 quarters? 

Ans.51E.FL Ifr. 

31. How many pounds are there in ftAdldtol. ? 

Ans. lOjb. 3ot. Idwi. 

32. In 12^. Zqr. Ina. how many nails ? Ans. 201fia. 

33. In 5846^1 gallons how many tuns? 

Ans. 23197* 9hhd. Ugai. 

34. How many drams are there in 725ft. 6o;r. avoir- 
dupois ? Ans. ISBMSdr. 

35. How many ^wi. are there in 27552ft.? Ans. ftAScieL 
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36, 



Hoitt many farthings are there in £S 4s. $ld. 

Am. 501 7 farthingB. 
In 7$3 days hofw niany weeks? Ans. 109ioe. 

How many pence are there m £85 10#. Id ? 

jSfi«. 20527d. 
In 1220 grrains how many drams? Aru. 20 3 IB* 
How many ells Eipglish are there in 27^. ? 

Afu. 5£. JC. 9qr 
How many bushels are there in 1357 pints ? 

Am. 216tf. 07»«. Sff. Ipt. 
42. How many acres are there in 8854 perches? 

Am. S4A. OR. 14P. 



37, 
38. 

89, 
40. 

41. 



PROPORTION, OR THE SINGLE 
RULE OF THREE. 

By the rule of Proportion or Rule of Three, we ascer- 
tain the proportion which numbers bear to each other. 

It is called the Rule of Three, because there are three 
t^ms gijefa to find a fiwrth ? 

I. Rule/or StaHng. 

1; Place that term in'the third place which is of the same 
iiam^ or land with that in which the answer is required. 

2. Consider whether the answer ou|^t to be greater or 
less than the third term' 

3. If the answer' ought to be greater than the third 
term, set the greater of the two remaining numbers on 
the left for the second term; and the remaining number 
to the left of thQ second for the first term. 

- A. But if the answer ou^ht to be less than the third 
term, set» the less of the two remaining numbers in the 
second place; and the greater in the first place. 

Halving tluia prepared the question, 70a may proceed to 

peifi>in> uie operation by the following 

— . i , ■ -. ., 
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RuU. * 

1. Reduce the third term to the lowest denomination 
mentioned in it. I 

2. Reduce the first and second terms to the same^de- 
nomination, and to the lowest denomination mentioned in 
either of them. 

5. Multiply the second and third terms together, and 
divide the product hy the first term ; the result will be 
the fourth term, or answer, in the same denomination to 
which the third teim was reduced. 

4. Reduee the fourth term, or sAswer, to that denomi- 
nation in which the answer is required. 

JfoU, — By this rule, no diftinction ia necessary between direct 
and inverse proportion. ^ 

The foregoing rule for stating is very muf h to be pre- 
ferred to that which has ^ormer^ been in general use, and 
is likely soon tos be universally adopted. But as there 
may be some who give a preference to the former mode 
of stating, the following is given that it may be used by 
those who prefer it. 

*. Rale. 

1. Set that term in the first place which is of the same 
name with the term of demand ; and tnat term in the second 
place which is of the same name with that in which the an- 
swer is required ; and the term of demand in the third 
place. 

2. Consider, from the nature of the question, whether i 
the proportion is direct or inverse. 

The proportion is direct when the third'term is greater 
Uhan the first, and the natuie of the question requires that 
the fourth term should be greater than the second. 

The proportion is inverse, when the third term is more 
than the first, but the nature of the question requires that 
the fourth term should be less than the second. 

3. Reduce the first and third terms to the same denoim 
nation, and to the lowest denomination mentioned in 
eitlbr, and the second term to the lowest denomination 

I mentioned in it. ^ 

4. If the proportion be direct, multiply the second o^ad 
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liiird terms t^ether ; bbt if inverse, multiply the first and 
second terms together, and divide by the remaining term, 
and the produA will be the fourth term, or answer, in the 
same Agnomination with that to which the second term 
ivks reduced, which must be brought to' that denomina- 
tion in which the answQjr is required. 
Proof, -^By reversing the statement* 

* QuettioM, 

What«are we able to ascertain by Proportion, or the 
Rule of Thr^e; and ^hy is it ca]led by that^ame? 

Whic^ of the terms musfrbe placed in the third place? 

AAer having set down the third term,«wh»t have you 
ne3ft to consider ? 

How do you proceed, if the answer ought to l^ greater 
than the third term % i 

How do you^ proceed, if the answer^ ought to be less 
than the third term? 

After having prepared the question, what must you do 
with the third term ? ■ *• 

To what must you reduce the first mid sepond terms ? 

Whibh of the terms must you multiply together, and 
ly which must you then divide? 

After having divided by the first term, ih what denom- 
ination will your answer be ^ 

What must be done to complete the operation ? 

Ifow do jou prove the $>ule of Three? 

Examplei," . 
' 1. €f 6lb8. of cheese cost 65 cents, what will 75tt« 
come to at that rate ? * 

ji Idsm Iba.' €U, lba\ eta. Iba, 

By ist rule 6 : 75 $ : 55 By SA rule 6 : 55 : : 75 

. • « ' 75 '55 



276 

• * 385 

6)4126 
Ans. $i^i 



^ 376 

375 

6 )4125 

Ana. j(6.87| 
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2. If eight min can reap a fiel^ pf grain in four days, ' 
how many days will it require fo^sixteen nnn \f do it ? 

men. Ja. men* men. men, da. 

latenQ 8 : 4 : : 16 1st Rule #16 : 8 : : 4 

_1 •_! 

16)?2(2 16)32(r 

32 > ^ 32^ 

3. If 2 pounds of buttei cost 50 cents, what will 8 
pounds cost? Anf.$2 00ct8fi 

4. If 1 pound of sugar cost 12 cents, what Qnust I pay 
for 6 pounds ? , Ans. 60cU. 

5. Sold 10 yards of linen for 5 dollars 50*cen|s: what 
was it per jar^ ? mhs. 55ctt. 

6. If 7 pounds of cheese cost 87j cents, what must I 
pay for 122 pounds ? AmtltflS 25cU. 

7. If \ bushel of salt cost 72 cents, what will 209 
bushels cost? Arm. ^150 4QcU. 

8. When 5 polands of soap cost 65 c^ts, what is it 
per pound? '^Ans Mcts. 

* 9. If 1 yard of cloth cost 4 dollars 25 cents, what will 
18 yards come tol Ans. ^76 SOcU. 

10. Sold 76 pounds of coffee for 24 dollars 3#cents : 
what was it per pound ? ^ Ans. ti2cts. i^ 

11. If 8 bushels of potatoes ecft 3 dollars 94 cents, 
what were they per bushel ? Ans. 49cts. 2m. +4. 

12. If 1 pound of b6ef cost 7| cents, what will 57 
pounds cost? Ans. ^4 27^c<#. 

13. How much will 243 buijhels of corn colbe to, at 45 
cents per bushel ? . ^ Ans. $109 25cts. , 

14. If tea be sold at 1 dollar 12} cents per poun^wHat 
f will 147 potmds come to ? Ans. £l 65 37}cfo. ^ 

15. What cost 869 pounds o^ whey at 44 cent%per 
pound? ^ Ans. p9 l^cts: 

16. If 24 yards of doth cost 125 dollars 24 cents^i^at 
is it per yar^? «^ A^s. $5 2lcls.+20. 

17. It' I c^. of cafdles cost 11 dollars 50 cents^ \v^at 
ar%thev per pound? Ans. ibcts. 2]n.-^7^. 

18. What wUl ^8 p^nds of pork amount to at 7 
cents fet poonvl ? # Ans. f 15 26cf«« 
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19. What is wheat ner bushel, when* 57 bushels cost 
£30 10. ^ * ^ Am. 10#. 8}c/.4-3^. j 

20. If,l ounce of silver cost 72 cents, what will 3 
pounds 6 ouncd amount to ? w9»«. ^20 52cts. 

A 21. When 1 pound of cinnamon costs 10 centjs, wliat 
f\ will be the price of 135 pounds? Ana. jj(l3 50c£j. 

22. If 2 cwt. of cheesy cost j67 IfU. 6<i., whal must be 
paid for 15 tons 3 cwt. ? Ant. £1 155 3#. 9d. 

^3. Sold a quantity of brandy for £54 7«. 6(i , at 4«. 10 J. 
per gallon: how many gallons were there? Ans. 225gaL 

24. What is the amount of board fbr one year, at 2 dol- 
lars and 50 cents per Week? Ans. ^130. 

25. Sdld t piece of land contaming 34 acres 1 rood 17 
perobes, at 42 dollars 25 cents per acre : what am I to 
receive ? ^ Ans. j(l451 55c^.+25. 

26. If a pipe of wine, containing 131 gallons, eost £65 
10«« what was it per gallon? - ^7i«. lO^. 

27. If 754 dollars pay for 1 tun of brandy, how much can 
I buy for 1754Miols. ? Ans. 221 Ihhd. i9gal, Oql. Ipt 

28. If 7 yards of muslin cost 18« 8(2., what number of 
yds.' can I buy for £36 16f . at the same rate ? Aug. 21Qyd. 

29. If 1 pound of su^ar cost 9^ cent^ what will be the 
pfice of a hogsh^fad \i»eighing 5 cwt. 2 qrs. and 1 7 lbs. ?« 

V' * Ans. $60 IScts. 5m. 

30. When 114 centS is the price of a pound of tea, how 
much can I buy for 354 dols. ? Ans. Z\0&. Boz. 6c/r.+84. 

31. If 100 skeins of silk cost £2 10«., how many skeins 
can be bought for £105 3«. ? Ans. 4206 skeiils. 

32. If a piece of cloth, containing 39 yards, cost 350 
doUarp 38 cents, what is it per yard? Ans. $S 98ri«. 4m. 

33. If 1 pintof brandy cost: 37^ cents, what will be the 
|)rice of 2 hogsheads, one containing 61| gallons, and the 
other ,62 gallons 1 quart and 1 pint.^ Ans. $371 62^cU. 

34.^ A man sold two loads of com, one contaimn? 75 
bushels and the other 87 bushels, at ^ cents per bushel 
,what will he receive ? Ans. fH4 ZActs. 

$5 If a person ^end daily 1 dollar 87| cents, and his 
annual income be 1022 dollars, what sum may he save at 
the year's end? ' . .^n^. $a37 62|cto. 
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1^. Bought ft fltove, weighing 4 cwt. Sqrs. t4]bB., at 2 
dollars 10 cents per cwt.^an<|i27lbs. of pipe a^lSf cents 
per pound, with two elbowf at 50 cents m^h : what is the 
price of the stove, pipe, and elbows f Ant, ^16 48^cto. 

87. A ntan covered 14 pair of window-shutters with tin, 
each shutter requiring i\ sbetts, for which he was to 
have 1 U cents per sheet : what will he receive when they 
are finisned ? Am. f^l ZlcU, 

38. A ship's erew, consistinj^ of 45 men, are provided 
with 4500 IbiB. of bread, of which each man eats 1 lb. per 
day: how many weeks will it lastrthem? Ans. 14io. 2J. 

39. If 12 acres z roods produce 443 bushels and 3 
pecks of com, what quantity will 37 acres 3 roods 5 
perches produce? mm, ISAlbu^p, Iqt, IpL 

40. /^ merchant bought 27 cwt. 2 qrs. of sugar, for 204 
doUars; paid for carriage 15 dollars 75 cents; storage 18 

dollars 31 i cents: what must he sell it for per hundreds to 
gain 57 dollars on the whole? Am, ^10 TCcto. 9m. + 

M* A bankrupt owes in all 18,284 dollars 40 cents, and 
delivers t^ his whole property, amounting to 9,142 dollars 
20 cents :^how inuch per cent, can he pay, and what does 
thi^t creditor receive to whom he #hired 472 doUars ' 

Am, 50 per cent. ; ^6. 

INVERSE PROPORTION. 
A'o^.^ln all catei wherein labour i^required to Jm performed, 
the dly must be reckoned at' 12 Houn. 

427 If six men can do a piece^of work in 18 days, how 
lodg will it require 12 men to do it ? Am. 4dit^. 

. 43. Siippo^ 20 days b^ required fbr W men to build a 
; house, in what time can 18 men dothe same? Am.\^. 4kt 

44. If eight men can mow a piece of meadow iu 24 
dayst how many men can do it in 4 days? Am. 4Smen. 

4:3. In what tii^e will 48 meil make a fence, which 12 
men can do in 24 days? ' Am. ^da^t, 

46. If a traveller performs a journey m 5 days, when 
the days are 1 1 hours king, how long will he reqmre to do 
it «7hen they are labours long? ' Am. 2da^ 10^ | 

17. How many yards of carpeting, 2 feet Sinchte broad, ^ 
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will4t require to cover alSoor thsX ie 48 feet long and 30 
feet 6 inc^ broad? Am. 2lQyd. zfi. Sin. 

48. How majqr men will it require to repair a piece of 
work in 50 day% when 14 men can do it in 100 days? 

Ans^SSmetu 
PrwnisewHU Example*. 

49. If 1 cwt. of sugar post 11 dollars Zl\ cents, what 
will 18 cwt 3qrs. 19 lbs. cost? Am, |^15 21ce«.+ 10J. 

50. BQught 156 yards of cloth for 730 doUais, a part 
of wMch being damaged, I am willing to lose 22 dollars 
on the whole : at what rate then must I seU it per yard ? 

Alia. 4 53c<». 8m.H-72. 

51. Bought 19 cwt. 2 qrs. 17 lbs. of tobacco at 9 dollars 
31| cents, jpev^' cwt., and sold it for 10 dollars 65 cents 
per cwt. : What was the prime cost; what was it sold for; 
what was the gain ? C Cost ^1 sa^di: 7m. 

Am. \ Sold for |209 29d*. lm.+^ 
( Gain J 26 ftScts. 4m. 

52. If 47 yards of muslin cost 14 dollars 75 cents, 
what was it per yard ? Am. 2\ct». 3m 

53. A number, consisting of 354 men, are to be clothed; 
each suit to contain 3 J yaros of cloth that is IJ yards wide, 
and to be lined with hqlland which is three quarters of a4 
yard wide ; how many yards of holland will line them ? 

Am. 22\2ltjd. 

54. A pole w^ose hejglrt is known to be 25 feet, at 12 
o'clock at noon casts a shadow on level ground to the 
distance of 33 feet 10 inches. What is the breadtfif of a 
river which rrtns east and west close by the north side of 
thie bottom of a'tower ]aiown to be 250 feet high, if the 
sitadow of the tower projects 18 feet 6 inches beyond the 
oppo^te bank of the river ? Am. 3 1 9/)5. 1 Oin. 

55. The earth which we inhabit is three hundred and 
sixty degrees in circumfei!ence, and turnaround on its axis 
once in twenty-four hours ; a degree of longitude at the 
equator is 69| miles, but a degree of longitude in the lat- 

' itii^e of 40 degrees is only 46 miles: hi^w many miles are 
the ihhabitants at the equator carried in one minute by 
this motion, and how much farther in a minate are they 
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rdmed by it than the inhabitants who live k latitudis 40 

* Am, The inhabitants of liie equator are carried 17.^. 
^ur.^ and SM.l/ur. &rtber than in lat. 40°. 



[ DOUBLE RULE OF THREE. 

Thx Double Rule of Three ia that in which S^e terms 
are given to find the sixth; three of the given terms being 
a supposition, ^nd two a demand. 
Rtde. . 

1. Set that term which is of the same liame with that 
in which the answer is required in the third place. 

2. Consider eaoh pair of similar terms separately, and 
the thii€ on6^ as the l^rms of a statement in the single 

^le of three, and set themrin the first or second places, 
as directed in the rule for stating the single rule of three. 

3. Multiply the two terms in the first place together. 

4. Multiply the two terms in the second place together. 

5. Multiply the product of the two terms of the second 
place by the term standing in the third place, and divide 
^hat product by the product of the two terms standing m 
the mrst place, for the answer in the same denomination 

f with that of the third place. 

Abte.— If the terms conmst of di^tf^nt denomiiiiitions, they 
must W reduced as in the single rule. 
I Pr0qf. — ^By two statements in the single rule of three, 
ox by inverting the statement. 



What is the Doul?le Rule 6f Three ? ' 

When yoi^ are about to make a statement in the Dttubl^ 
Rifle of Three, which of the terms is first to be set 
down, and In what place .^ 
. What is then to be considered? 

What is to be done with the two terms which stand in 
the first place.'' 

What is to be done with 4he two terms which stand in 
the second jiace ? 
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% what 4o you multiply the product of the two tenns 
standing in the second place; and by what do y«u. divide 
that product for the answer? 

What is to he noted when the tenns consist of differ- 
ent denominations ? • # . * 

How do you prove the Double Rule of Three? 

Example*. ^ 

1. If ^0 n|en in 18 days earn S6 dollars, ho# many dol- 
Ura can 20 men earn in 35 days? 

* 180 100 

700 ^ ' ^ 

6« ^ 

4200 
3500 



180)39200(^217 77cte. 7m.-h^ wftu. 
360 * * 

320 

1* • 180 , 

1400 m 

1260 

.i400 * 

1260 .' 

"liooT * '^ 

1260 ^ • 

1400 * 

t>60 # 
« 140 R^. ^ 
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2. If 3 men in 12 days can reap 32 acres, how many acres 
can 8 men reap in 24 days? Ana. 170dS. 2JB. 2#P. !^<^-f 

3. Wken 10 oxen in 18 days eaftwo acres ofejfpsa^ how 
nAny acres will serve 20 oxen 27 days? Ans, 6A. 

4. If 36 pounds of bread be sufficient for 9 men 10 days, 
how many founds will suffice 24 men 5 days? Ant. 48/6. 

5. If 100 dollars in a year ^ve 6 dollars interest, what 
will 335 iollars give ia.18 months? Ans. $30 IScls, 
J* 6, If 56 doUars 31| cents be t)fe wages of 20 men for 5 
days, what will 46 men earn in 32 days ? Ant, ^828 92ci«. 

7. Suppose 8 men can make 120 pair of sho^ in ^0 days, 
how many can 12 men make in 90 days ? Ans, 540pair, / 
' 8. If 37/6. of beef be sufficient for 12 persons 4 days, how 
many /6. willsnffice 38 men 16 days? Anf. 468/6. lO'^z. 

9. If 2 quarts and 1 pint of oil be sufficient for 8 hghts 
4 evenings, what quantity will supply 12 ligftts 7 even- 
ings? . An8.l2pt.+ ^.^ 

10. If 7^ yirdsrof ototh that is 3 quarters wide cost 17 
dols. 37| cts., what will be the price of 24 yds. and 2 qrs, 
which is 7 qrs. wide? Ans, jjl32 43cts.+56, 

11. If 12 bushels of oats be sufficient for 20 horses 22 
days, how many bushels will serve 62 horses 36 diays ? 

Ans. enhu. Spk Sift, 1/7/. +376. 

yt. What is the interest of 563 dollars fbr 4 years and a 
half, it 6 per cent, per annum ? Ans.^$i52 01c/. 

13. 1^6 tons of hay be sufficient fbr 8 horses 7 months, 
how much will seiVe 20 horses 1 year and a months? 
Ans.^y. Scwt, 2qr. Sib, 

14.«When 1 pound of ilkeBjitihikeB 2 yards of linen 5 
quarters wide, how many pounds of thread would be 
wanted to make a piece of linen 50 yards long and 3 
quarters of a yard wide ? Ans. 15lb, 

15. If 7 reapers have 21 doUais for 3 days' work, how 
maliy will earn 96 dollars in 32 days ? '< Ans. 3 reapers. 

16. If 100 dollars in 1 year gain 1^ dollars interest, what 
ram will gaiif 9 dollars in 4 months ? Ans. t360. 

17. If 27 men Qan build a waU 40 feet high and 54 feet 
loDff in 10 days, in hkow many days can 72 men build a waS 
20 feet high of the some length ? Ans. Ida. 10^ 
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18. If a man can travel 305 miles in 30 fj^ys, when the 
dayji are 14^ hours long, in how many days can he travel 
1056 miles, when the Ays are 11^ hours long? « 

^ Afu. Uedays.-i^ ^ 

19. If 210 dollars will defray the eicpenses of 4 ilien for 
24 weeks and 3 days, how long will 15 men be in spend- 
ing 837 dollars ? Ana. fS&we. 6da.+ 

20. If 50 dollars in 5 yeard gain 15 dollars, 4hat supi 
will gain 30 dollars in 2 years and a half? Ans. ^00. # 

21. If 5 men receive 20 dels. 50 cts. for 4 d^s' labour, 
how mifth must 34 men get for 90 days ? Am. ^136 50cto. 
^ 22. If th# carriag^e of 24 cwt. for 45 miles be 18 dol- 
lars, how much will it cost to convey 76cwt. 121 miles ? 

An». 1^153 26c<«.+ ^ 

23. If 6 men in 7 days can mow 42 acres of grass, Jiow 
many menican mow 392 acres in 14 days? Ans. 28 men. 

24. If 35 cwt bo carried 20 miles for 9 dollaji and 50 
eents, how much will 50 cwt. eost to be carried 150 
miles ? Ana, j^lOl 7g^<«.+ 

26. tf 125 dollars in 1 year and' 6 months gain 1 1 dol 
lars and 75 cents, what sum will gain 31 iiollars 18| cent* 
in 9 months? An$. ^^63 56}c(«.+ 

26. What is thelnterest of 275 dollars &r 4 years and 
8 months, at 6 ^r cent, per annum? Ans. fni. 

27. Wit)^ how many dollars could I gain 6 dollarb in 1 
year, if with%60 ddlars I gain 56 dollars in 1 year and 8 
months? Ana, ^100. 

28. If ^ pounds of worsted make 12 yards of stuff, of 1 
yard 1 quarter broafl, how^iany pounds would be i||puQtted 
to make 75 yards, 3 quarters of a yard wide ? 

Ana. 18/&. l^oaC 



PRACTICE. ^ 

PmACTici 18 a short method of worHng sucn questions 
in this single rule of three as j)|ive one for their first term. 
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Pradke TabUy or Table ^ Aliquot Partt. ' 
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qr. to, cwt 
2 or 56 ss 41 
1 28 

8 



26 
20 



af « 



5 

4 

m* 
6 
2 

1 



^5 
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10 : 
6. 8 
6 
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Gw<l. ^ • 

Whffp the ffiven price is a l,^* or f of a cei|t, ar any 
number of Sims. , 

y Rule. 

Divide *the ffiven liumber by the aliquot, or evea part 
of a ceqjb, for U^e answer in cents. 

JVbfe. — If the giyeavprice be I, take the aliquot patMor I fiiat, 
and then for a i, and add the praducta together. 
Giw2. * 

When the given price is cents oi^y. 

Rule. 
Divide the give^ quantity by the aiiqnot parts of a dol- 
lar, |pr ^e answer in doMars. 

Cote 2. 

When the giveii^price is^dolfiira and cents. 

RiUe. 

"^ lioltiply the g^ven quantity by the dollars, and take 

aliquot parts for the cents, ana add the products together 

forthe<a^iifer^in dollan. 

<i Ciise4.« 

Wh^n the quantities given are of various dendkmna- 
tions, such as ewt. qrs. and lbs. * v 
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RuU, • 

Set down the eiven price of one €^ the highest ffiven 
denominations, and multiply it by the whole of the m^- 
est donominal^on ; then take aliquot parts of thi next 
lowest denomination continually, and add the prodtfcts 
togct^ier for the answer. 

Proof. -^By the single rule of three. * 

QuesUoni. 

What is I^ractice ? 
), Repeat the Practice table, or table of aliqiiot parts. 

When the given price is a |, a 1, or f of a dent^ or 
any number or nulls, by what rule do you proceed, and 
what is;to be noted if the ^ven price is | ? 

When the given price is cents only, by what rule do 
you work? - 

' Repeat the rule for performing the openftion when the 
given price is dollars and cents. 

By what rule do you work when the giv^ quantity 
consists of divers denominations, cwt. qr% and lbs., or thaj 
hke> and the given price consists of dollars and centis ? 

How do you prove Practice? 

ExampUi. 
* CaseI. * 

1. Whal is the value of 48 yards of tape, at a quiver 
of a cent a yard? 

2. What is the value of 1654 yards, at half of a cent a 
yard ? 

eia. . eU. 

J|J|48 imi664 

'12 cents. Ank. ' 'j8.27 Ant. * 

3 S96 at f each Aru. "$ « t2ct$. 

4. 3268 at I ' ^ |l6 34e<«. 

5.' 4260 at I * |31 95c<y. 

6. 5324^ at | • |l3 Zlcta, 
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7. 


634 al f mills each, AfU. 
352 at 4 


{ 1 26 8 


8. 


1 40 8 ^ 


9. 


3456 at 6 


17 28^0 


10. 


498 at 6 


t 98 8 


11. 


#8462 at 8 


67 69 6 


l«^ 


1264 at 7 


8 84 8 


13. 


4628 at 9 

Coiel 


41 65 f 


j 1 


Wha| is the value of 54260 at 25c<f . each ? || 




* 


25 i 


54260 




136,66c««. , 


2. 


What is the value of 3648 at eicts. 
742 at 10 


> $228 00 


.3. 


74 20 


, 4. 


8264 at 20 


1652 80 


6. 


386 at 25 


9« 50 


6. 


587$ at 50 


2938 00 


7. 


* 3542 at 45 


1593~90 d 


8. 


31925 at 80. 


' 25540 00 tf 


9. 


'- • 4264 at 12J 


533 00 


.10. 


^ 18626 at 55 


16244 30 


1 11. 


*- 1724 at 37^ 


646 50 


jl2. 


528 at 16 ^ 


84 48 


13. 


13854 at 56i ^ 


7792 87 5 


U. 


, 4858 at 2? 


1408 82 


15. 


t» 2267 at B$ 


19^6 95 


• 16. 


190 at 20 


38 00 


17. 


, 8664 at m 


*685 12 5 


18. 


17638 at 70 
Caf«3. 


12346 60 


I. 


What is the vafhie of 5cio<. lor. 14/ft. at 2 doUaTsil 


al«l 50 cents per cwt. ? * 


»f 


\' 


ft? *' ^ 
. . |4/6. 


i 


in 60ee»... 
5 


If 


12 60 . 


•i 


^ 




n • 






13 43| Aw. 


. 


^ * 




■■^M 


ti *^ 
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5. What 18 the value of lOcwt. ft qr. I*!), at lO'doUan 
25 c^ts per cwt. ? Ans. ^108 S6|e(a. 

3.^hat is the value of7 cwt 3 qrs. 19Tb. at 4 dcdiara 
15 cents per pwt. ? Ant. {SS 86c<5. ^ 

4. What is the value of 1S9 cwt. 1 qr. 10 lb. a£ 1 dollar 

5 cents per cwt? Ant, j(l35 iB(k<«. 4in.+ 
9i What is. the valut of 16 cwt. S qr. at 5 dollars 1B| 

cents per cwt.? 3n*. ^86 47c(*. 

6. What is the value or 130 cwt. 1 qr. at ^5 dollars per 
cwt.? Ans. $1953 Ibcts. * 

T. What is t^e value of S5 cwt. 1 qr. |lb. at 1 dollar 
75 cents per cwt. ? Ant. $44 S2ci3. 6m.'\' 

8. What is the value of 2 qr. 14 lb. at 37 dollars 10 
cents per cwt. ? Ant. $\Q 93|c«V 

9. What is the value of 6 lb. 6oz. lOdwt. 5gr. ift4 
dollars 16 cents per lb. ? ^Ant.$2^ SQctt. 8m. 

10. ^What is the value of 27 lbs. 10 q%. 4 dwt. 18 gf , 
at 26 dels. 35 cts. per lb. ? . Ant. $733 dtclt. 7m. 

^ 11. What is the value of 9 lb. 11 oz. 17 ^|^. 22 gc at 

6 dollars 1 3 cents per lb. ? ^ Ant $6 1 24c^. 3m. 
12., What is the value of 816 ob. l3*awt. 1^ gr. at 1 2^ 

cents per ounce ? Ant. $102 OS£U. 3m- 

13. What Is tlic value of 27 y^rds 3 qr. at 9 dollars 65 
cents per yard? Ant, J207 l&cU. 7m. 

14. What is tke value of 860 yards l qr. alt 84 cpts 
per lird? Ant. $7* 6.^4- 

15. What is the/ value of 126 yards 2 qr. 2 m^ at 4 
dollars 75 cents per yard? Afh. $601 4(ids. 8m. -f- 

16. What is the value of 428 gals. 3 qts. at 1 dollar 40 
cents per gallon ? , Ant. $600 25Ut. 

17. What is the value of 765.gals. 3 qt. I pt. at 2 dol- 1 
lars 18| ce||s per gallon?. Ant. $1675 34jcM I 

* ^ ' I4k Whiit i0 the value of 5 hhds. 34 galj3. at 47 dol^ 
liars 12 cents per hogshdld ? A^is. ^59*t 6<j(*. 

19. What MS the value of 17 hhds. 15 ^als. 3 qts. at 64 
dels. 75i6cnts per hogsHlad? Afu. $tS 14 ^3c/t. 7m. 

20. What is thaiyalue of 120 bu.*2 pecks, at 35 cents 
per Dushel ? Ans. $4^ 1 Ictt. 5m 

21 What i| the value of 780 bu. 3 pecks 2 qts. ^ 1 
dollar 17 cents per ^ushel ? Ans. $913«6^i«.-f • 
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««. What 18 tjje value ^f 1354 bu. 1 peck 5 qls. I pt.' 
at S5 cents pe^ bushel? ^ns, ^338 mcU, 5m. -f- 

23. What is the value of 36 acres 2 roods 1« perclies, 
at;54 dollars 35 cents per acie? Ans, ^1935 5ticts,mm. 

24. What is the value of 146 acres 3 roods 10 perches, 
ax 35 flols. 10 tents per acre? Ans. g5153*Ilc^*. 8m. -f 

25. What is the value of 750 acres 1 rood 4 perch^, at 
12 dols. 25 cents per ^cre? ^ns. ^9190 86d«. i\n^^ 

Applicq/^Um' 
1 What is the value of 84 cwt. 2 qr. 14 lb. of sugar, 
at 10 doUi. 60 cents per cwt. ? Aru, ^888 S^cts. 2m^ 

2. Bought 17 cwt. 1 qr. 7 lb. at 12 dbllars 121 cents per- 
cwt. : what is the amount? Am. $209 diets. 3m. 

3. Sold 15 T. 10 cwt. 3 qr. of iron, at 80 dols. 15 cents 
^r ton: what is the anwunt? Ans. gl245 33d«.+ 

4. Bought 1.70 pieces of tape, each piece containing 35 
yards 2 qr., at a quarter 6f a cent per yard : what is the 
whole price of the tape? Ans, gl5 OH^cts, 

6. A n\&p bought 175 acres 3 roods 12 perches of land, 
for which ne- paid 52 doUlrfl 16 centd per acre : what was 
the whole? •* Ans. $9169 rfcts. .2m. 

6. \^at is the value of 1365 papers of pins, At a half 
a cect per paper? Ans. $6 82^c/«. 

7. How much will 784 gallons of brandy come to, at 
M cents per gallon? ^ Ans. $658 56c^. ' 

STERLING MOrVET. ^^ 

Case II — When me given price is iarthings. 
Rule. — Divide by aliquot parts of a penny, for the an- 
swer in pence ; and reduce tne pence to pounds. 

Ccuse 2.-r-WhQn tB& give§ price is any number of pence 
less than twelve. '^ ^^ ^ * 

. Bfile.'^yiyfide by the ali^ot parts of a shillmg, for 
the answer in shillings ; which reduce to pounds. * ^ 

C€ue ^^^H^hen ^the givex^priee is pence,%ut exceeds 
the number of p6nce in a shillmg^ 
Rule. — Set down the given quantity as so many Bhil-< 
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lings, and divide by the aliquot parts of as inany pence as 
the given pence exceed twelve; recollecting to add in 
the gtten quantity: the answer will then be shiUings, 
which reduce to pounds. 

Case 4. — When the given price is shillings. 

jRu^. — ^Divide by the aliquot parts of a pound, for the 
answer in pounds. 

Cofe 5.*— When the given price is pounds, shilhngs, 
and pence. ♦ * 

Rule. — Multiply the given quantity by the pounds, and 
divide by the ahquot parts of the shillings and pence. 

Ckue 6. — When the given quantity coxifpists of div^s 
denominations, and the given price, of one of the highest 
denominations; as pounds, shillings, and pence. 

Rule.-^Set down the ^ven piice of one of the hiffhest 
denominations, and multiply it by the wMe of the high- 
est denomination, and then divide the given pric^ by the 
aliquot parts 6f each of the lower denominations. 

* QueHioM. 

When the given price is farthings, by what rule doiyou 
work ? V -t 

W^en the given price is any number of pence less than 
twelve, how do you proceed ? 

How do you proceed when the given price is pence, 
but Qxceeds thq number of pence in^ shilling ? 

Repeat the rule for performing the operation when the 
giv^n price is shillings. * * ^'' ^ n 

k By what rule do you work when the given price is 
pounds, shillfeigs, ancf penceff ^ - ^ 

kepeat the rule for performing the operation when the 
given quantity consists of divers denominations, and the 
given price is poun^, shillings, and pence. 
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.375 at i (2) J 
12)93J 

7«. 9ld. 
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Examplef, 
Cask 1. 

1 



875 at i (3)1 
U)437i } 

S|a)3|6 6 



89 



956 at I 

478 
239 



£1 16 5} 



12)717 
2|0)5|9 ? 



L What is the value of 475 at i ? 

5. 299 

6. 978 
Cask 2. 

487 at 1 penny 



at I] 
at 4 
at I 



£2 19 9 
Aru. 98. lOld. 
12*. Bid. 
£3 U. lid. 



(nm 



m 



2|d)4|0 7 

£20 7 

£ *. rf. 

2. What is the value of 978 at 8 pence ? Am. 8 3 



3. 

4. 

6. 



499 at 5 
792 at 6 
888 at 9 
921 at 11 
Cask 3. 
(1) tmi 896 at 13|ii. 



10 7 1,1 
1? 16 
^33 6 

42 4 3 



112 
?, . . «i0)l00t8 ^ 

2. What tl^e vahie of 487 at 15 pence? Ans. 30 8 9 

3. 979 at 22J 90 15 2} 

4. 632at23| .. 52 12 11 

It i ' - L,' ' V 
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Cask 4. 

(1) «|,VM0»6iit« 

£ 

2. What is the value of 489 at 6 shillingB? Am. 122 

3. 937 at 11 515 

4. 1286 at 16 964 
6. 2798 at 19 2658 



f.l 

5^ 
7 
iO 
2 



(1)101 



Case 6. 

958 at £2 lU. 6d. 

2 

1916 
419 
47 18 
23 19 



£2466 



17*. Am. '^ 

£ ». d. £ 

2. What 16 the value of 569 at 4 13 74 ? Ant. 2663 

3. 1967 at 5 16 9| 

4. 2975 at 7 19 llj 



12 7^ 



11488 10 2| 
23796 18 0^ 



CwLqr. lb, 
(1) 2 1 4 at 



Cask 6. , 
qr. £ «. d. 



6 perewt. 



6 16 On 

16 104 
* 2 4} 



Am. 7.14 3} 
2 CM 9 iqrAm. at £4 7«. 6d. 

3. 11 1 16 

4. 7 3 22 

5. 27 1 19 



at Jt>4 7«. ikf . 
at 5 6 7| 
at r 18 4} 
at 2 17 8} 



wflfif. £42 4#. 61. 
60 14 82+ 
16 6 09+ 
79 1 81 
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TARE AND TRET. 

Tare flind Tret are allowances made to the buyer, on 
soTne particidar articles. 

Tare is the weight of the box, bag, barrel, or whatever 
contains the goods sold. 

Tret is the allowance made for wastaf e. 

Gross is the weight of the s^ods soM, with box, bag, 
or whatever contains them, included. 

When the tare is dedi^icted from the gross, what re- 
mains is called suttle. 

Neat weight is that which remains after all allowances 
have been deducted. 

Case I. 

When the tare is so much on a given quantity gross. 

Rule, 

Subtract the ffiven tare from the given quantity, and 
the remainder wDl be the neat weight 

Case It. 

When the tare is so much per bag, box, hogshead, or 
other denominatioi^ 

RtUe. * 

llultiply the given tare per bag, box, barrel, &c. by 
the number of bags, boxes, barrels, &.c. and subtract the 
product' from the gross; the remainder will be the neat 
weight 

CcueZ. 

Wlien the tare is so mn^ on th« hundred weight. . 
Rule. ' 

Divide the grpss weight by the aliquot part or parts of 
a hundred weight, and deduct the amount of the result 
ftcmi the gross, and the remainder will be the neat. 

Case A. 
When tare and tret are both allowed. 
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RuU. 
, First find the taie, which deduct from the gross, and 
t£e remainder will b^ suttle. 

Divide the suttle by 26*, the product will be the tret, 
which subtract from the suttle, and the remkinder will be 
the neat. 

QueHUmt. 

What are tare and tret ? 

What is tare ? 

What b tret? 

What is ^oss f 

What is uie remainder called^ when the tare has been 
deducted.^ 

What is the remainder called, after all allowances 
have been made ? 

When the ture is so much on a given quantity gross, 
how do you work to obtain the neat? 

When the tare is so much on the bag, box, barrel, &c, 
how do you (^btain the neat? 

When the tare is so much on the hundred weight, 
how do you obtain the neat ? 

When tare and tret are both allowed, how do you ob- 
tain the neat ? 

Examples.'^Cate 1. 

1. What is the neat weight of 1 faCygshead of tobacco, 
weighing 5 cwt % qr« 15 lb. gross, when the tare is $qr. 
71b.? ' CwLqr.lb. 

6 2 15 
S 7 



^ 4 3 8 Am, 

X^ What is the neat weight of 8 hogsheads of sugaT, 
each weighing 7 cwt. 3 qr. 20 lb. ; tare in the whole, 
5 cwt ] qr. 191b. ? Ans, b^cwt. Oqr. lib. 

3. How much is the neat weight of a hogshead of 
tobacco, weighing gross 6 cwt. 2 qr. 5 lb. ; tare 39 lb. ? 

Am 6cu>L Oqr, 222&. 



* Four pound* on the 104 lb. Is the luiial allowance ibr tret ; the 
TeaK>nthereforewhywedtTid>bya6ia,that4ii j^of 104. ^ [ f 
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4. What is the Deat weight of 369 cwt. 2 qr. 21 lb. 
fT088 weight of tobacco ; tare in the whole, 10 cwt. 1 qr. 
121b. ? Ans. 359cwt. Iqr. 9lb. 

5. How much is the neat weigh£ of 8 hogsheads of 
sugar, each weighing 5 cwt. Iqr. 19 lb. gross; tare in 
the whole, 2 cwt. qr. 231b. ? Ant, Alcwt. Oqr. lllb. 

6 What is the neat weight of 3 barrels of indigo, 
weighing as follows : viz. No. 1, 3 cwt. 2 qr. 19 lb. gross; 
tare 341b.— No. 2, 6 cwt. Oqs. 131b. gross; tare 67 lb.— 
No. 3, 4 cwt 3 qr. 5 lb. gross; tare 46 lb. ? 

Afu. IZcwL Iqr. ]2i6. 

CtuefL 

1. How much is the neat weight of 7 casks of sugar, 

each weighing 3 cwt. 2qr. 121b. gross; tare 25 lb. per 

cask ? Cwt. qr. lb. lb. 

3 2 12 ^5 

7 7 



25 1 23)176(4)6 

12 7 168 

I 2qr. 

23 2 21 7/6. 

2. What is the neat weight of 7 hogsheads of sugar, 
each weighing 4 c#t 2qr. 241b. m>ss; tare, 2qr. 18 lb. 
per hogshead? Anf^ZScwt. \qr. 14/5. 

3. Sold 6 casks of indigo, weighing gross 21 cwt. 2 qr. 
21 lb. ; tare, 2 qr. 3 lb. per cask : what is the neat 
weight, and valu<) thereof at ^5.50 per cwt. ? 

tf«. 5 Neat, ISctoL 2qr. 2lb. 
•^'"- 1 Value, JlOl 99cts. 7m.+ ' 

4. Bought 9 casks of raisins, each weigiiing 2 cwt 
1 qr. 25 lb. gross ; tare, 30 lb. per cask : wlmt is the neat 
weight thereof,, and value at j|6.10 per cwt. ? 

a^ } Neat, 19cwL Sqr. 11/6. 
•"'*' \ Value, $101 22c/f. 6m.+ 

Cate 3. 
1. How mnch is the neat weight of 25 kegs of ra$^in8, 
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each, gross, Icwt tqr. 15 lbs.; tare, 19 Yu. per hun 
dred weight ? 

CwLqr.lb. 
1 S 15 

5X5=S5 



16 

511 



8 19 
5 


40 3 


11 


5.3 9 
S S5 
1 12 


6 3 


18 



33 3 SI Am. 

2. What is the neat weight of 4 hogsheads of sugar, 
each weighing 7 cwt. 3 qr. 14 lb. gross; tare, 20 lb. per 
hundred weignt? Ans. Zbcwt. S^r. 14^. 

3. What 18 the neat weight and value of 10 hogsheads 
of tobacco, each weighing 5 cwt. 1 qr. 13 lb. gross, 
and 16 lb. tare per cwt., at 8 dollars and 75 cents per 
cwt. ? ^^. 5 Neat, 46cw<. 

•^'"i Value, $402 SOcff. 

4. What is the neat weight and value of 6 hogsheads 
of sugar, each weighing 4 cwt. 1 qr. 241b. gross; tare, 
I8^1b. per cwt. ; at 7| cents per pound f 

M J Neai, 22cu>^ \qr. Zllb. 
•T ( Value, jjl88 92cff. 5iii. 

Can 4. 

1. There are 17 boxes of sugar, each 1 cwt. 3 qr. 181b. 
frross; tare, 161b. pet cwt.; tret, 41b. per 104 lb. : what 
IS the neat weight, and what is the value at 7 dollars and 
60 cents per cwt. ? 
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Ciot.gr.lb. 
1 3 18+1 

4X4ttl6 



7 2 16 
4 


SO 2 
1 3 


8 
18 



16 



32 1 26 
4 2 15 



2 



qr. 

t 

a. 

4 



7 60 



26 

45 60 
152 


197 60 

3 80 

1 90 

27 



27 3 11 suUle. 
10 7 



203 57 value. 



26 3 4 neat. 
2. What is the neat weight and value of 12 bags of 
cofibe, each 2 cwt. 1 qr. 10 lbs. gross; tare, 18 lb. pear 
cwt. ; tret, 4 lb. per 104 lb. ; at ^19.60 per cwt. ? 

4«. 5 Neat, 22cw<. 2or. 18/6 
•*""• Rvalue, ^444 15c(*., . 
3 In 6 hogsheads of sugar, each weiffhins; 4 cwt. 
Iqr 11 lb. gross I tare, 1 qr. 5 lb. per hogshead; tret, 4 
lb. per 104^b. : ^hat is the neat weight, and value at 
J6.7& per cwt. ? . ^^.5 Neat, 22cwl, \qr, 16/6, 

•^"'•i Value, «167 90cfa. 

AppHcaHon, 

1. At 23} centH per pound, what will 13 bags of doffce 
come to, weighing gross 17 cwt. 3 qr. 22 lb, tare in the 
whole, 3 qr. 14 ib. ? « Am. ^444 54cU. 

2. There are 15 hogsheads of sugar, each hogshead 
weighs 5 cw}. 2 qrs. 19 lb. gross; tare per hogshead, 
2 qr. 25 lb. : wiiat will the sugar amount to, at {6.75 per 
cwt.? 



y 



Ana, 



5 Neat, 74ctr«. Oqf. 22/6". 

^' \ Value, $500 82c(*. 

At $3.75 per cwt., what will 4 hogsheads of tobao- 

come to, weighing gross, viz. No. 1» 6 cwtt 3 qf» 
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18 lb — ^No 2, 7cwt. Oqr. 101b.— No. 3,'6 cwt 3 qr. 
26 lb. — No. 4, 8 cwt. qr.'3 lb. ; tare, 12 lb. per cwt. ? 

^-. 5 Neat, 25cu3t. Oqr. 1/6. 

•^•"•J Value, «93 78c«f. 3w.+ 

4. What is the obst of 24 eaaks of prunes, each cask 
weighing 1 cwt. 1 qr. €3 lb. ji^ross; tare, 18 lb. per cask; 
at S6.17i per cwt ? 4^. 5 Neat, Slcwt. Oqr. Sib. 

5. Bought 15 boxes of sugar, each box weighing 
1 cwt. 1 qr. 13 lb. ctoss ; tare, 22 lb. per box: what W8£ 
the neat weight, and amount at ^9.64 per cwt. ? 

i ^ 5 Neat, llqjDL 2qr. 6m. 
•^'*'- 1 Value, jjl69 13c(*.+ 
6 What is the neat weight and value of 10 hogsheads 
of sugar, each hogshead weighing 6 cwt. 2 qr. 14 ]b. 
gross; tare, 181b. per ^wt.; tret, 41b. per 1041b.; at 
114 cents per lb. ? a^' 5 Neat, BScwt. Iqr.'ftSlb. 

Mfu.^ Value, $688 73cff. &m. 



^ INTEREST. 

IiTTKRBST is an allowance made for^the use of money. 

In computing interest, four things are«to beparticu 
larly observed; viz principal, time, rate per cent., and 
amount. 

Principal is the sum for which interest is to be com- 
puted. 

Rate per cent, per annum is the interest of 100 dollars 
or pounds for one year. 

Time is the number of years, months, &c. for which 
interest is to be computed. 

Amount is the principal and interest added together 

Case 1. 

When the time is ohe year, and the rate per cent, is 
any number of doUard or |>ound8. 
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Rule. — ^Multiply the dollars or pdunds by the rate per 
cent, and divide by IQO ; the quotient will he the interest 
for one year, 

JVbftf.—When ths rate pe? cent is not equal to a whole number, 
but consiatB of a fraction, iuch as 4> i, or ), the aliquot parts 
of the principal must be taken ; after which, divide by 100 for the 
interest. 

Able 2.— When the rate per cent is any number of dollars or 
pounds, and ki i, or I, say 4i, 4i, or 4| per cent, multiply the 
principal by the whole number, and add, 4, i, or I of the principal 
to the proauet, then divide by 100 as before. 

Catefk 

When the interest is required for several years. 

Rule. — Find the interest for one year, and multiply the 
interest for one year by the number of years for wmch the 
mterest is required. 

JVbte.— If the interest is required for years and months, multiply 
the interest for 1 year by the number of yeara, and add aliquot 
parts for the montln of tne interest fSr 1 year. ' 

Gate 3. 

When the interest is required for any number of 
months, weeks, or days, less or more than one year. . 

Httle.— 1* Find tlie interest of the given sum for 1 
•year. . " 

2. Then, as 1 year is to the j^ven time, so is the in- 
terest of the given sum fi>r 1 year to the interest for the 
time required. 

Cms 4. 

To find the interest of any sum fof any number of 
days, as computed at banks. 

Rule 1.— Multiply the dollals by the number of days, 
and divide by 6 ; the quotient will be the answer in mills. 

Rule 2.— The interest of any mincer of dollars for 60 
days, at 6 per cent., will be exactly the number of cents ; 
and if any other rate per cent, is required, take aliquot 
parts, and add or subtract according as the rate per cent* 
IB more or less- than 6. 

nHBBBBBBaHBaBCasaSSBBBBBBBBBHnBBBB^^ 
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Cases. 

The amount, time, and rate per cent, given, to find tlie 
principal 

Rule, — 1. Fmd the amount of 100 dellare for the time 
required, at the given rate per cent. 

2. Then, as the amount of 100 dollars for the time re> 
quired, at the given rate per cent., is to the amount given, 
80 is 100 dollars to the principal required. 

Cases. 

The principal, amount, and time given, to find the rate 
per cent. 

RtUe.^-1. Find the interest for the whole time given, 
by subtracting the principal from the amount. 

2. Then, as the principal is to 100 dollars, so is the* 
interest of the principal for the given time, to the interest 
of 100 dollars for the same time. 

3. Divide the interest last found by the time, and the 
quotient will be the rate per cent- 
Owe 7. 

To find the tune, when the principal, amount, and ratQ 
per cent, are given. 

/2«^.— Divide the whole interest by the interest of 
the principal for one year, and the quotient will be the 
time required. 

COMPOUND INTEREST. 

Compound interest is that in which the interest for one 
year is added to the principal, and that amount is the 
principal for the second year; and so on fi>r any number 
of years. 

Rule^^l. Find the amount of the ^ven sum for the 
first year by simple interest, which will be the principal 
for the second year; then find the amount of the princi- 
pal for the second year for the principal for the tiurd 
year, and so on for any number of^ years. 

S. Subtract the first principal from the amount, and 
the remainder will be the compound interest required. 
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Quuthru, 

What is interest ? 

What four things are to be particularly observed in 
computing interest? 

What 18 principal ^ 

What is rate per cent. ? 

What is time ? 

What is amount? 

Repeat the rule for finding the interest, when the time 
is one year, and the rate per cent is any number of dol- 
lars or pounds. 

What is to be noted when the rate per cent, is less 
than a whole number, but consists of a fraction, such as 

What 18 to be noted when the rate per cent, is any 
namber of dollars, with a fraction; say 4|, 4^, 4J, or the 
like? 

How do }[ou Droceed when the^ interest for several 
years is required 1 

' What is to be noted if the interest is required for 
years and months? 

When the interest is requured for any number of weeks 
or days, less or more than one year, by what rule do you 
perform the operation? 

How do you proceed to find the interest, at 6 per cent., 
for any number of days, as computed at banks ? 

What is to be observed when the interest is at any 
other rate than 6 per cent. ? 

Repeat the rule to find the principal, when the amount, 
time, and rate per cent, are given? 

How do you proceed, when the principal, amount, and 
time are given, to find the rate per cent. ' 

How do you find the tune, when the principal, amount, 
and rate per cent, are jgiven ? 

What 18 compound mterest? 

How is compound interest computed? 
Excmples in Oue 1. 

1. What is the interest of 500 dollars for 1 year, at 6 
per cent, per annum 1 
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(1) ^500 
6 

lOO-^jiojOO Ans. 
ft. What is the interest of 225 dolkre for 1 year, at 7 
dollars per cent, per annum ? An$, {1 5.75. 

3. What is the interest of 384 doIlaES 50 cents, for 1 
year, at 5 dollars per cent, per annum? Ans, {19.25^. 

4. What is the interest of £580 10«. for 1 ye»r, at £5 
per cent, per annum? An». £34 16«. Id. 

5. What is the interest of 1654 dollars 81 cents for 1 
year, at 5 dollars per cent, per annum? Am, 282.74.4- 

6. What is the interest of 1500 dollars, for 1 year, at ) 
-dollar per cent, per annum? Ans. {7.50. 

7. What is the interest of £350, at 5| per cent, per 
annum, for 1 year ? Am. £18 Is. 6d. 

8. What is the interest of 524 dollars, for 1 year, at 
5} dollars per cent, per annum? Ans. {27.51. 

9. What would be the interest of 842 dollars, for 1 
year, at 5| dollars per cent per annum? Ans. {46.31. 

Caset. 

1. What is the interest of 500 dollars, for 4 years at 
6 doUaxs per cent per annum? 
{500 
\ « 

30 00 

4 



{120 00 Ans. 
be the 



2. What will be the interest of 540 dollars, for 2 
years, at 5 dollars per cent, per annum ? Ans. {54 00. 

3. What is the interest of £124 Bs. 6d. for 3 years» at 
£4 per cent, per annum ? Ans. £14 18«. 2d. 

4. What would be the interest of 482 dollars, for 7 
years, at 6 dols. per cent, per annum? Ans. {202 44. ^ 

CaseZ. 

1. What is the interest of £560, hr 2 yean and 6 
months, at £5 per cent, per annum? 
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£560 
5 
m. — 
6 |J S8|00 Int for 1 year. 

66 Int. for 2 yean. 
14 — } year. 



je70 
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f . What 18 the interest of 325 dollars, for 4 yean and 

2 months, at 4 doUan per cent per annum ? 

Ans. ^54 IBcii. 6m. 

3. What is the interest of 840 dollars, for 5 yean and 

3 months, at 4 dollan per cent.' per annum? 

Afu. {176.40. 

4. What is the interest of 840 doUaro, for 5 yean and 

4 months, at 7 dollan per cent, per annum ? 

Ans, {313.60. 

5. What is the interest of 560 dollan, for 4 monthsj 
at 6 doUan per cent* per annum ? 

560 
6 

100)33 60 As 



12 : 4 :: 33 60 : 11 



20 



Aw. 



6. What is the interest of 1200 dollan, for 15 weeks, 
at 5 dollan per cent, per annum ? Ana. {17.30. 

7. What will be the interest of 240 dollan, for 61 days, 
at 4} dollars per cent, per annum ? Am. {1.90.+ 

8. What IS the interest of jglOOO, for 14 months, at 
£7 per cent per annum? dfltu. £81 13«. 4d. 

9. What is Uie interest of 450 dollan, ibr b months 
^d 20 days, at 54 dollan per cent per annum? 

■^ wifi#. {13.75. 

10. Wliat is the interest of 375 dollan 25 cents, for 3 
yean 2 months 3 weeks and 5 days, at 6 dollan per cent 
per annum? Ans. $73,03.+ 
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Com 4. 
1. What is the interest of 563 dollars, for 60 days, at 
6 per cent, per annum ; and likewise at 7 per cent, per 
annum? 

{563 $563 

• 60 60 



6)33780 



Am. 6630 mills 



6)33780 

i\ 5630 
938 



Interest at 7 per cent. 6568 mills. 

2. What is the interest of 854 dollars, for 30 days, at 
6 per cent, per annum ? Ans, $4.27. 

3. What is the interest of 1100 dollars, for 48 days, 
at 6 per cent, per annum .^ Ans. $8.80. 

4. What is the interest of 3459 dollars, for 75 days, at 
6 per cent, jfer annum ? Ans. jf 43 23c£*. 7m.+ 

5. What IS the interest of 1500 dollars, for 60 days, at 
6 per cent, per annum ? Ans.. {12.50, 

Ccue 5. . 

1. What principal, at interest ibr 8 yeaito, at 5 per 
cent, per annum, will amount to 840 dollars ? 

8 years. 
6 dollars. 

40 Int. of {100 ibr 8 years 
100 $ $ $ ^ 

140 : 840 : ^ 100 : 600 Ans. 

140 Amount of {100 for 8 years. 

2. What principal, at interest for 6 years, at 4 pef« 
cent per annum, will amount to £1240? Ans. jClOOO. 

3. What principal, at interest ibr 6 years, at 6 per 
per annum, wiH ammmt to 2470 dollars ? 

Ans. {1900. 
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Cku€ 6 

1. At what rate per cent, per annum, will 600 dollars 
amomt to 744 doUan, in 4 years ? 



^ 



amount 
4 yean. 600 prindpaL, 

f400 144 interest 



S400 : 144 : : 100 : 6 per cent Am, 

S. At what rate per cent per annum, will 1200 pounds 
amount to 1476 (jpunds, in 6 years and 9 months? 

dint. 4 per cent 

3. If 834 dollars, at interest 2 years and 6 months, 
amount to 927 dollars 82| cents, what was the rate per 
cent per annum? dfln*. 4( per cent 

Caul. 

1 In what time will 400 doDais amount to 620 dollars,, 
at 5 per cent per annum? 

I $ 

400 m 

$ 400 

$ Y. $ T. 

20|00 120 20 : 1 : : 120 ! 6 Ana. 

2. In what time will £1600 amount 10^62048, at 4 per 
cent- per annum? Ant. lyear*. 

3. Suppose 1000 dollars, at 4| per cent per annum, 
amount to 1281 dolkis 25 omtS) how long was it at in- 
terest? Ani.6T.9mo. 

COMPOUND INTEREST. 

1. What is tiie oonponiid interest of 160 doBais fer 6 
I years, at 4 per oent perannumt 



{ 
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{160 $150 

4 6 int. 1st year. 

6|0Q int. 1 yr. 156 amount let year. 
6.S4 int. 2d year. 

16t.S4 amount Sd year. 
6.48.9 int. 8d year. 

168.72.9 amount Sd year. 
6.74.9 int 4th year. 

175.47.8 amount 4th year. 
7.01.9 mt. 5th year. 



182.49.7 amount 5th year. 
150.00.0 principaL 

32.49.7 compound int. for 5 years. 

2. What 18 the compound interest of 760 dollars, for 
3 years, at 6 dollars per cent per annum ? 

Ans. $145 UcU. 2m.+ 

3. What is the compound interest of jS242 10«. Ci., 
for 4 years, at jS6 per cent, per annum? 

Am. $63 l3«. U.+ 

4. What 18 the amount of 1300 dollars, for 3 years, at 

5 dollars per cent, per annum, compound interest ? 

Am. $1504 9lcU. 2m.+ 

5. How much is the amount of 3127 dollars, for 4 
yeaiB, at 4} dollars per cent, per annum, compound in- 
terest? Am. $3729 OOcd. 5m. 

Promiteuout ExampUt. 

1. What is the interest of 620 dols. 25 cents, for 5yean; 
at5^per cent, per annum? «^n#.^170 56cfff. 8m. 

2. What is the interest <^ je420, for 1 year, at 7 per 
cent, per annum' wSii#. £29 8f. 

3. What is the interest of 1450 dollars, for 60 days, at 

6 per cent per annum? Am. $14 50cff. 
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4. What 18 the compound intei«st of £626 Ss., for 3 
years* at 5} per cent, per annum? Ans. £103 18«. 0|i2.+ 

5. What 18 the interest of J&1659, for 3 weeks, at 4 per 
cent per annum? Ans. £3 XBs. 4^. 

6. In what time will 500 dollani amount to 1000 dole, 
at 8 per cent, per annum? Ans* 12F. 6mo. 

7. What prmcipal, at interest for 6 years and 6 months, 
at 2 per cent, per annum, will amount to 250 dollars ? 

Aw. p!l\ rkU. 9m. 

8. At what rate per cent, per aimum, will jS300 amount 
to £450, in 6 yeaits ' An». 10 per cent. 



INSURANCE, COMMISSION, AND 
BROKAGE. 

Insxtranck, Commission, and Brokage, are allowances 
made to insurers, factors, and brokers, at such ri^e per 
cent, as may be agrreed on between the parties. 

Rude. 

Proceed in the same manner as though you were re- 
quired to find the interest of the giVen sum foi^one year. 
(See case 1st. Simple Interest) 

JVo^e.— If the itipolited rate u leai than 1 per eent., take auch 
aliquot part or paita of the intereit at 1 per.oeaL as the rate ii of 
a dollar or pound. 

QuuHona. 

What is Insurance, Commission, and Brokage? 

How do you proceed to find the Insurance, Commis- 
sion, or Brokage ? 

What is to TO noted when the stipulated rate per cent, 
is less than 1 per cent. ? 

Example. 

1. What IS the commission on 625 dollara, at 4 dollars 
per cent? $626 

Ant. $25,00 
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t. WhaX 18 the commission on £1320, at 5 per cent. ? 

Ans. £66. 

3. What is the commission on 3450 dollars, at 4^ dol- 
lars per cent. ? Ane. ^155 25. 

4. . The sales of certain fioods amonnt to 1680 dollars : 
what sum is to be feceivea for them, allowing 2f doUars 
tier cent for commissicm? Am, j[l633.B0. 

\ 5. What is the insurance of £760, at 64 per cent. ? 
' Ans. £49 8«. 

' 6. What is the insurance of 5630 dollara, at 7| dollars 
per cent ? Ans. {436 Z^ds. 5m. 

7. A merchant sent a ship and cargo to sea^ valued at 
17654 dollars: what would be the amount of insurance, 
at 18i dollars per cent. ? Ans. ]^3310 12|ci«. 

6. What is the brokage on £2150, at j& per cent ? 

Ans. £43. 

9. When a broker sells goods to the amount of 984 
doQars 50 cents, what is his commission, at 1| dollar per 
cent ? Ans. $12 20cts. 6m.+ 

13. If a broker buys goods for me, amounting to 165C 
dollars 75 cents, what sum must I pay him, allowing him 
1} per cent ? Ans. ffU 16cU. lm.+ 

DISCOUNT. 

Discount is an abatement of so much money from 
any sum to be received before it is due, as that sum 
would gain, put to interest for the given time and rate 
percent 

RuU. 

1. Fmd the interest of 100 dollars or pounds for the 
given time, at the given rate per cent 

2. Add Uie interest so found to 100 doUars or pounds. 

3. As 100 dollars or pounds, with the interest for the 
jglven time added. 

Is to the given sum. 

So is 100 dollars or pounds to the present worth. 

If the discount be required, subtract the present 
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wroith from the given Bum. and the remainder will be the 
discount. 

Able.— Wfaea diwount ii made without regard to time, it Si 
fottiid preciaely like the inlereat flir one yaar. 

What is discount ' 

What is first to be dohe, when you wish to find the 
answer? 

Afler havmff ibund the interest of 100 dollars, at the 
given time andrate per cent, what is next to be done ? 

After having added the mterest so found to 100 dol- 
lurs or pounds, by what rule do you work to find the 
discount? 

When ^soount is made without regard to time, how is 
it found? 

1. What is the present worth of 420 dollars, due in S 
'. years, discount at 6 per cent per annum? 

$ $ 

lit : 420 : : 

t 100 



It 

100 


llt)42000(375 dollais. Ans, 
836 


lit 


840 

784 




560 
660 



t. What IS the present worth of 850 dollars, due in 3 
roonthe, at 6 per cent per annum? An». {837 43cff. 8m.+ 

3. What is the discount of 645 dollars, for 9 months, at 
6 per cent per annum ? Ans. {27 77cef . 6ifi. 

4 What is the present worth of 775 dollars 50 cents, 
due in 4 years, at 5 per cent per annum ?.^n#. {646.25. 
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5. What is the present worth of 680 dollars, due in 8 
months, at 6 per cent per annum? «^n<.^557.69.+ 

6. What is the present worth of 954 dollars, due in 3 
years, at 4} per cent per annum? 

' Ans. {840 52cfo. 8m.+ 

7. What 18 the discoimt of 206 dollars, due in 15 months, 
8t 7 per cent per annumf Ans^ ^16 49eU. 6m. + 

8. Bought ifoods amounting to 775 dollars, at 9 montlis' 
credit: how much ready money-must be paid, allowing a 
discount of 5 per cent per annum ? An9, {746 9Bct8. 7m. 

9. I owe A. to the value of 1005 dollars, to pa;^ as fol- 
lows: viz. 475 dollars in 10 months, and the remainder in 
15 months: what is the prei^ent w<Hth, allowing discount 
at 6 per cent per annum? Am. {945 4SeU, 2m. 

"*• 10. What difference is there between the interest of 

2260 dollars, at 6 per cent per annum, for 5 years, and 

the discount of the same sum for the same time and rate 

per cent. ? Aru. {156 46r<«. 9m.+ 

1 1. What is the discount of 520 douars, at 6 per cent ? 



""{26,00 Am. 

12. How much is the discount 6f £782, at 4 per cent > 

Ant, £S1 5«. td 

13. What is the discount of 476 dollars, at 3 per cent. ? 

Am. {14.28. 

14. Bought goods on credit, amounting to 1385 dol« 
hirs : how much ready money must be paid for them, if & 
discount of 6 per cent, be allowed? Am, {1301.90 

15. I hold A.'s note for 650 dollars; but I agree to eJ- 
low him a discount of 44 per cent for pres^^ paymeut 
what sum must I receive ? Am. {620.75. 



EQUATION- 

E^vATwif li used to Hud the mean time of several pay- 
ments diie«t di^rcnt times. 
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Rule. 

Multiply each payment by the time at which it be- 
comes due ; add the several products together, and di- 
vide the amount by the whole sum; the product will be 
the mean time. 

For what purpose is Equation used ? 
By what rule do you find the mean time at which seve- 
ral payments become due ? 

Example** 
1. I owe A. jS200, of which £100 are to be paid at 3 
months, and jSlOO at 9 months ; but we a^ree to reduce 
them to one payment : when, must the whole be paid ? - 
100X3 = 300 
100X9 = 900 

too 2|00)12|00 

Am. 6 months, 
fi A merchant has owinc; to him 500 dollars, to be 
paid as foUows : viz. 250 doUars at 6 months, 250 dollars 
at 8 months ; but it is a^rreed that the whole shall be paid 
at one time : when must it be paid ? Ans, Imo, 

3. A. owes B. £300, to be paid as follows: viz. £100 
at 2 months, £100 at 4 months, £100 at 6 months ; but 
they have agreed that thei whole shall be paid at one 
time : when must it be paid ^ Am. Amo, 

4. C. owes D. 550 dollars, of which, 100 dollars to be 
paid at 3 months, 200 dollars at 5 months, and 250 dollars 
at 8 months; but have agreed to make one payment of 
the whole: at what time must it be paid ? Am. Brno. 



BARTER. 

Babtkr 18 the exchange of one oonunodity for another, 
at such prices as may be mutually agreed on. 

K 
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1. By any rule most convenient, find the value of what- 
ever you propose to exchange, at the price at which yoa 
propose to exchange it 

2. As the price of one of the artides which you receive. 
Is to Uie whole quantity, 

So is the whole value df what you give in exchange. 
To the an^iwer required. 

What is barter? 

What is first to be done, when you propose to baiter 
one commodity for another? 

After having found the value of the article you propose 
to exchange, how do you proceed to find the answer? 
Examples, 

1. How many pounds of cofiee, at 35 cents per pound, 
must be given in barter for 2 cwt. 2 qr. 13 lb. of sugar, 
at 9 cents per lb. ? wfiw./lOS^. l^oz. 

2. What quantity of tea, at 1 dollar 30 cents per pound, 
must be given for 2500 lb. of rice, at 4| cents per lb. ^ 

An$. S6lb. S0X.+ 

3. How much sugar^at 8f cents per lb., must be giv^ 
for 108 H>. of tea, at 1 dollar 25 cents per lb.? 

An». 1542/6. 13o«. 

4. A. has rice at 3 ddkra and 75 cents per cwt., for 
which B. is to give him nutmegs, at {1.87^ per lb. : how 
many pounds of nutmegs must A. receive for 14 cwt. 
3 qr. 26 lb. of rice ? •^'m. 29/&. lSoz.+ 

\S, G has linen, at 35 cents per yard, but in barter he 
win have 37 ; D. has' 2 cwt. 3 qr. 17 lb. of chocolate, 
which he would sell for 10 cents per lb., but m barter he 
^nH have 12^ cents : how much unen must D receive for 
his chocplate? Ans, lO^d. 3qr, 

5. How much com, at 4S cents per bushel, is equal in 
value to 357 bushels of wheat, at 93 cents per bushel? 

, Jifu. 7376m. 3p«.+ 

7. What quantity of candles, at 9 dollars 50 cents per 

cwt must be given for 15 cwt. qr. 27 lb. of tobacco, at 

20 cents per lb. ? Ans, SScwL 3qr. 20/6.4- 

■■ I ■ ■ ■■ ' .1 ii' ill iii'.'Vii'Jiirtf ■ ifi iiMi'-i II ii'i III! iijii II i i I — 
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8. E. has 5 pieces of mu^n, each piece containinff 95 
yards, at 23 cents per yard, for which F. is to g^ive mm 
S2 sheep, at 2 dols. 60 cents each, and the remainder in 
rye flour, at 1 doL and 60 cents per hundred : how many 
hundreds of rye flour must E. receive? Ant. IdcwL Zqr, 

9. A merchant has 1286 yards of linen* at 43 cents per 
yard, for which lie is to receive 2 cwt. 1 qr. 13 lb. of 
chocolate, at 14 cents per lb., and the rest in money : how 
much money wUl he reodve? Ans. ^b 15.88. 

10. A. has 570 lb. of sugar, at 7 cents per lb., fox which 
fi. is to g^ve him cheese, at 11| cents per lb. : how nmch 
cheese will A. receive ? Ans. Z46lb. 15Q;r.+ 

11 6. gave 112 ewt. of iron, at 6 dols. 4 cents per 
cwt., for which )ie received 1208 yards of doth: what 
was the cloth per yard ? Afu» AGcts. 7m. + 

12. A grocer had sugar at 8 cents per lb., for some of 
which B. grave 750 lb. of tea, at 1 dol. 8 cents per lb. 
how many Tb. of sugar must B. receive for his tea ' 

Am. 90cwt Iqr. lllb. 

13. C. gave 2 hogsheads of brandy, at 75 cents per 
gallon, to D., for 66 yards of cloth : what was the cloth 
per yard? > An$.fl.6H^. 

14. £» has 2108 lb. of flax, at 10 cents per lb„ and 31 
dozen of eggs, at 11| cents per dozen, which he barters 
with F. thus : to have 135 dols. 25 cents in money, and 
the rest in pork, at 1 doL 68 cents per barrel : how many 
barrels is he to receive ? Ana. 50 {4| bar. 

15. Two persons barter: A. has 17 cwt. of hams, 9t 
l^ cents per lb. ; B. has 1200 lb. of cheese, at 14 doUars 
per cwt. : which of them must receive money, and how 
much? Am. A« jjl07.04. 

16. C. has sugar, which he barters with D. at 5 cents 
per lb. more than it.cost him, a|rainst coflee, wtuch stands 
D. 20 cents •a lb., but he put it to 26 cents: now much 
did the sugar cost at first ? Ans 20cU. 

17. £. has flannel worth 50 cents per yard ready moneyt 
but in barter he will have 56 cents; H. has muslin worth 
31 1 cents in ready money: at what price ought the mus- 
lin to be rated in barter ? Ans. 35^f«. 
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18. S. bought of W. 105 tons of iron, at 10 doUais 3 
cents per ton, and is to pay him as follows: viz. in cash, 
650 dollars ; 250 lb. of leatlier, at 20 cents per lb* ; and IrO 
loads of coal, each load containing 15 bushels, at 45 cents 
per bushd; 85 gallons of brandy, at the rate of 75 dollars 
)er hogshead! and the rest in coffee, at 30 cents per lb. : 
low much coffee is W. to receive? •dnt. 615/6. nearly. 



LOSS AJ^D GAIN. 

Loss AND Gain is made use of to ikid the loss or gain 
sustained by buying or selling any commodity. 

When you buy any commodity at a certain price, and 
sell the same at any other price, more or less, to ascertain 
the gain or loss on the whole. 

Rule. 

1. Find the whole amount you paid for it 

2. Find the sum it sold for. 

3. If the sum it sold for be more than you paid for it, 
subtract the sum you paid from the sum you dold it for, 
and the remainder wiQ be the gain. 

4. But if you sold it for less than you save, subtract the 
sura you sold for, fh)m the sum you paid, and the remain- 
der will be your loss. 

When you wisli to sell any commodity at a certain gam 
per cent., and are desirous to know wiat sum it must be 
sold for. 

As 100 is to the nrime cost. 

So is 100, with the gain per cent added, to the amount 
It must t^H for. 

When the amount^^at a certain rate gaib per cent, is 
given to And the prime cost 

As 100, with the rate per cent, added, 

Is to the amount, 

So 16 100 

To the primft fifw»- .l i . 
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When any commodity is sold at a certain rate per cent, 
loss, to find the sum received. 
As 100 is to the prime cost, 
So is 100, less the per cent, lost, 
To the sum received. 

When the sum received on seffing anv commodity at a 
certain rate per cent, loss, is given to find the prime cost. 

As 100, less the rate per cent, lost, is to the sum re- 
ceived, so is the sum received, to the prime cost. 

Questkmt. 

For what purpose is loss and gain used ? 

When you buy an^ commodity at a certain price, and 
sell it agajn at any pnce more or less than you gave for it, 
what is first to be done? 

What is next to be done, after you find what you gave 
font? 

When yoo have found what ^u sold it for, and it is 
more than you gave for k, what 10 to be done, to find the 
gain!* 

When you have found the sum it sold for, and it is less 
thftn yoi]^»paid for it, how do you ascertain the loss? 

By what rule do you proceed, when yon wish to sell any 
thing at a certain gain per cent., and are desirous to know 
I he amount it must be sold for ? 

When the amount at a certain gain p^ cent, is given 
to find the cost, by what rule do you work? 

When any commoditv is sold at a rate per cent, loss, by 
x\'liat rule do you find the sum received? 

flow do you proceed to fold the prime cost, whei^the 
ruun received on selling at a rate p^ cent loss, is given to 
tiiid the prime cost? 

Examples, 

1. A merchant bought 50 yards of Uiieii, at GO cents 
per yard, and mM it at 60| cents ptfr yard : what is gained 
m the whole ? .^ 
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yd. yd. eU. 
1 : 60 : : 6| gain per ywd. 

300 

Am. $^l^ whole gain. 

S Rought 1763 lb. of sugar, at 8 cents per 11k joJtl 
the same at 10 cents per lb. : what was the gain on the 
whole? Ans. J535.26. 

3. A man bought flour at 5 dollars per barrel, and sold 
it at 5 dollars 25 cents per barrel: what did he gain on 
363 barrels? Afi». $90.15. 

4. If a dry gpods merchant purchase 150 yards of 
cloth, at 3 dollars 75 cents per yard, and s^ the same at 
3 dollars 90 cents per yard, what would he gain on the 
wh<rfe? ^n*. ^22.50. 

5 If 18 cwt. 2 qr. of hops be bought at 7 dollars and 
50 cents per cwt., and the same hops sold for 7 dollars 
and 75 cents per cwt., what will be the gain on the 
whole? Ana.$4.6^. 

6 . Purchased 310 reams of paper, at 2 dollars^e^^ cenis 
per ream, and sold it for 2 dollars 87| cents per ream : what 
was the gain on the whole? Ans. ^52.50. 

7. If 1 cwt. of tobacco cost 18 dollars 1S| cents, and 
be sold for 20 dollars 75 cents, what is the gain per cwt. P 

Am. ^2.62|. 

8. Bought 150 bushels of com, at 60 cents per bu^cl, 
and sold it at 45 cents per bushel: what was the loss on 
U)e whole, and loss per cent. ? 

Am* Loss on the whole, {7.50. 10 per cent. 

9. A merchant bought 760 lb. of tea, for 810 dollars, 
and sold It at 90 cents per lb. : whether did he gain or 
lose, and how much per cent. ? 

Am. Lost {126; per cent 15f. 

10. if a yard of muslin be bou^t for 37^ cents, and 
sold agaiJ for 32 cents, w:!ftt is the loss per cent. ? 

Am. 14f per cent. 
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11. When a nierchant bays goods, and kells them at 
an advance nf'9d, per shilling, what does he gain per 
cent. ? Am. 1 6^ per cent. 

12. A man purchased 7 pieces of muslin, at 13 doUars 
75 cent? per piece; but findm^ it somewhat damaged, he 
paid 3 dollars 12^ cents per piece for dyeing : how much 
must each piece be sold Ibr, to gain 12 per cent, on the 
v^rhole? .^fw. ^18.90. 

13 If 1 cwt. of beef be. bought for 7 dollars, what 
m just it be sold for per lb., to ffain 3 dollars on the whole ? 
^ Aru. Sets. 9m. 

14. A man paid 23 cen^ts per lb. for 702 lb. of coffee. 
and sold the same coffee at 19 cents per lb.: what was 
his loss on the whole ? Ans. ^28.08. 

15. A man, when he sold a yard of cloth tor 2 dol- 
lars 23 cents, gained 10 per cent. : if he had sold it for 
2 doUar^ 75 cents, what would have been the gain per 
cent. 1 Ans. 35f nearly. 

16. When 100 boxes of prunes, cost 2 dollars 10 cents 
each, and by selling them at 3 dollars 50 cents per cwt. 
the gain is 25 per cent., the weight of each box, one 
with another, is required f Ans, 84/6. 

17 If A. purchase 16 pieces of cloth, at 14 dollars per 
piece, and sell 5 pieces, at 17 dollars jper piece, and 6 
at 15 dollars per piece, what must he sell the rest at 
per piece, to gain 12 per cent, on the whole ? 

Afu. ^15 nets. 6m. 

18 Bouffht a box of tea, weighing 372 lb., (br 410 
dollars, and sold it for 500 dollars: what was the gain on 
each pound? Ans. Z4cts. I111.+ 

19. When a broker in exchange receives 5 cents per 
doUar profit, how much is the gain per cent. ? 

Am. ^5.00. 

90. Bought 5 hogsheads of molasses, containing 510 
! gallons, at 1 dollar 5 cents per gallon, and sold it at 1 dol- 
lar 30 cents per gallon, on a credit of three months ; but 
[ would know the gain, aUowing for the present worth of 
the debt at 6 per^ceut. per annum?' • Ans. }117«70. 
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FELLOWSHIP. 

Fkllowbhip is a rule used to divide the gain ot loss 
which may arise in partnership (when the stock of each 
partner is not equal) proportionally among tliem. 
Com I. 

When the sums advanced by each of the partners, and 
the gain or loss on the whole, are givoB to &id the share 
of gain or loss belonging to each (? them. 
BuU, 

As the sum of the stocks of each of the partners added 
together. 

Is to the sum advanced by each of them, 

So is the whole gain or loss, 

To the gain or loss of any of the partners. 
Cagei. 

When the stocks are considered with respect to time. 

1. Multiply each man's stock by its time, and add the 
products together. 

2. Then as the sum of the whole stock multiplied by 
the time. 

Is to the product of each individual share multiplied by 
its time, 
So is the whole gain or loss 
To the gain or loss of each individual. 

QuesHom, 

What is Fellowship? 

By what rule do you work, when the sums advaaced by 
each of the partners, and the gain or loss on the whole, 
are given to find the share of gain or loss belonging to 
each of them? 

When the stocks are considered with respect to time, 
what is first to be done ? 

After multiplying each man's otoek by its time, what is 
then to be done? 

iPBBSBaBaSBSaSSBBBBBBSBaBBBBSiBaSSaSSSSBSS 
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• I. Three merchants, trading together, gained 500 dol- 
lars; A. '8 stock was 800 doDars, B.'s stock 700 dollars, 
C.'s stock was 600 dollais : what was each man's share 
of the gain? 

A.'s stock 800 

B.'s stock 700 

C.'s stock 500 



As 2000 : 800 
As 2000 : 700 
As 2000 : 500 



2000 
500 : 200 for A.'s share. 



500 : 175 for B.'s sliare. > Ani. 
500 : 125 for C's share. ) 

2. D., E., and F., trading togethefr, D. put in stock 
amounting to 500 dollars, E. 400, and F. 300 ; and hy a 
misfortune lost 300 dollars : I demand tlie loss that each 
must sustain, in proportion to the sum he put in? 

Ans. D. ^125, E. glOO, F. S75. 

3. A merchant bemg deceased, worth 1800 doliars, is 
found to owe the following sums: to A. 1200 dollars, to 
B. 500 dollars, to C. 700 dollars : how much is each to 
have in proportion to the debt ? 

Ans. A. SI5900, B. S|5375, «nd C. g525. 

4. Three drovers pay among them 60 dollars for pas- 
ture, into which they put 200 cattle, of which A. had 50, 
B. 80, and C. 70 : I would know how much each had* to 
pay? Ans. A.|l5, B. ^24, C. $21. 

5. A man failing, owes the folTowmg sums: to A. 120 
dollars, to B. 250 dollars 75 cents, to C. 300 doHars, to D. 
208 dollars 25 cents ; and his whole effects were found to 
amount to but 650 dollars : what will each one receive, in 
proportion to his demand ? 

Ans. A $ 88.73.-f C. J!221.84.-i- 
B. J185.42.+ D. ^163.99.+ 

6. A*, B.,and C. are to divide 900 dollars; A. is to 
have a ^certain portion, B. as much again as A., and C. 
tiiree times as much as B. : I would know each man's 
part? Ans. A. glOO, B. ^200, C. ^600. 
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7. If a man is indebted to A. 250 dollars 50 cents, to 
B. 500 dollars, to C. 349 dollars 50 cents, but when he 
comes to make a settlement, it is found he is worth but 
9ao dollars, how much will each one receive, if it be in 
proportion to their resnective claims f 

(A. SI5218 58cii. lm.+ 

Jltu, I B. |436 2Qclg. 3m.-f 

( C. $305 out. Sm.+ 

Examples* — Ccue .2. 

1. Three men traded together; L. put in 88 dollars for 
3 months, M. 120 dollars for 4 months, and N. 300 dollars 
for 6 months ; they gained 184 dollars : what will each 
man receive of the gain ? ( L. { 19 09cU. 4m. 

*An8.\M.$ 34 lUU, 6m. 
(N.|l30 IBcU. 8m 

2. Three persons, A., B., and C, made a stock for 12 
months ; A. put in, at first, 580 dollars, and, three months 
afler, he put in 100 dollars more ; B. put in, at first, 1000 
dollars, and, afler 9 months, he put in 200 dollars ; C. put 
in, at first, 480 dollars; 3 months afler, he took out 300 
dollars; and 2 months after, he put in 500 dollars; and 3 
months afler this, he took out 400 dollars; and 1 month 
afler, he put in 1000 dollars; at the end of 12 months, 
ihoir gain was found to be 2108 dollars 44 cents: I demand 
emh man's share of the gain. C A. $583 IQcta. 2m.+ 

Afu. I B. «934 76cto. 9m.-|- 
$590 53c^ 7m.+ 
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EXCHANGE. 

Exchange is a rule used to change the currency of one 
state or country into that of other states or countries. 

Par is a term used to denote equalitjr in value ; but the 
course of exchange between countries is frequently above 
or below par. 
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Agio is a term used in some countries to denote the 
difference between current and bank money. 
Exchange is of two Rinds, Foreign and Domestic. 

DOMESTIC EXCHANGE. 

Rules for changing the currency of the United States 
to Sterling money, and to the currency of other states, 
and to Federal money. 

'to change the currency of each of the United States 
and Sterling money to their value in Federal money. 

Rule. 
Reduce the given sum to pence, and divide the product 
by the number of pence which make a dollar. 

1. How many dollars are there in £63 14«. 6d. in Vir- 
ginia or New England curren<^ ? Aru. ^12.414. 

2. Exchange JS230 10», Id. North Carolina or New 
York currency to dollars. Ans. 576 32cl8. 2m,+ 

To bring dollars, or dollars and cents, to pounds. 

Rule. 
Multiply the dollars, or dollars and cents, by the pence 
in a dollar of the currency into which you wish to bring* 
the given sum, the answer will be pence, winch bring to 
pounds; or work asf directed by the practical theorems jn 
the table on page ISO. 

A'bfe. — ^Whenth«r« are ceiHtin, the given mini, two figurennutt 
be cut off from the right of the pvoduet, before bunging tbem to 
pounds. 

8. How many pounds Pennsylvania currency are there 
in ^150? Ant. £56 5«. 

4. Bring ^377.40 to pounds Massachusetts currency. 

Ani.£lV^4t.^. 

5. What number of pounds Georgia currency are equal 
to $389.45 ? Ans. £90 1 7«. 5c/. 1 
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FOREIGN EXCHANGE. 

QueetionB in Foreiea Excha^nge are solved by the 
Rule of Three, or by Practice; or may b@ worlced by 
ni3f» found by cortflidering the proportiong which they bear 
to e&ch other, which wmfrequentl/ be ihorter* 



TABLE OF FOREIGN COINa 
FRANCE, 
If Deniera - . - l Sol, 
fO Sols . _ * 1 Livra, 

3 Litres - - - I Crown* 



i 
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SPAIN. 1 


4 Marvadiea VelloiL or ( - o,„^. 1 
S| Marvadies of Plafe - ( ^ ^""^' 1 


84 Quartas,or 
34 Marvadies VeUon 


1 RialVcllon, 


'^ SraKf Plate IvH^of Plate, | 


8 Rials of Plate 


1 Piastre, 


10 Rials of Plate 


1 DoUar, 


5 Piastres 


1 Spanish Pistole. 




ITALY. 


12 DenieTB 


1 Sol, 


ho Sols 


1 Livre, or Pezzo, 


5 Livrcs 


1 Piece of t^Bight at Genoa, 


6 Livres 


1 -- do at l<eghom, 


6 Soldi - - 


1 Gross, 


124 Grosses 


1 Ducat. 




POBTUGAL. 


400 Reas 


1 Crusadoe, 


1000 Reas 


- 1 Milrea. 




HOLLAND. 


8 Pennings 


1 Groat, 


t Groats 


1 Stiver, 


6 Stivers 


1 Shilling, 


f) Florins 


1 RixDoDar, ^, 
1 Pound, Flemish, 


6 Plorins 


6 Guilders* -^ 


1 Ducat. 




OBNMARK. ^ 


IS Phence 


1 Schillix^, 


16 Schillings 


1 Mark, 


6 Marks - - 


1 Rix Dollar, 


SS Rustics 


.1 Copper Dollar, 
1 RizDoUar. 


6 Copper DoQan 




RUSSIA. 


100 Gopecs 


1 Ruble, ^ 
1 Gross, * 


' 18 Pennings 


• AftivQrifl6iAimatedtt3ceBti; and a fkiriB or gailder at 4ol| 


oenu. 


« 
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30 Gro8» . * - 1 Plorill, 

3 Florins - - - 1 Rix Dollar, 
2 Rix Dollars - - 1 Gold DucaU 

Accounts in Great Britain, Ireland, and the British Weet 
Indies, are kept in potuids, shillings, and pence i but the 
value of a pound is oifFerent in difl^rent places. , ^ 

Examples. 
I. What is the Value of £366 14#. 8</. Sterling, in Fed- 
eral money ? 

£ £ 8, d, ^ cU, m. { cU. m. 
1 : 365 14 8 : ! 4 44 4 : 1208 65 2 Ana 
«. Reduce £76'Irish, to Federal money. 

^ Am, pw eocu, 

3. What number of nulreas of Portugal are equal to 
532 dollars 33 cents? Aru. 429milreas 298-f reag. 

4. How many rubles of Russia, at 66 cents each, are 
equal to 1869 doilars? Am. 2831 ^rubles. 

5. Jn 165 guilders of Holland, how many dollars? 

Ans, jj64 SSels. 

6. If I had 280 dollars 58 cents 5 mills, what number 
of marks banco of Htunburgh should I rpccive for the 
same? - Aru» SS'7i^ marks banto. 

7. Bring 562 livres of France to Federal money. 
^ Ans, ^183 97ces. 

8. Reduce 463 dollars, to reals plate of Spain., 

Ans. '4630 reals plaie. 

To change current money into banco, and banco into 
current money, say, as 100, with the agio added to it, is to 
100, so IS any given sum current money, to its value in 
banco. — And, as 100 is to 190 with the agio added to it, 
so is any given sum banco, to its valne in current money. 

9. What must be paid in Philadelphia for an invoice of 
goods, charged at 591 florins 17 stivers, allowing the ex< 
change at 40 cents per florin, or 2 cents per stiver, and 
advancing on the invoice 60 per cent. ? 

Ans. $378 78cto + 
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10b Hamburgh is indebted to Britain 2464 marks cur- 
rent money : for how many marks may Britain draw on 
the bank, the agio being 25 per cent. ? < 

Ans, 1 971 marks 3sch, ^jpken. 

11. What Sterling must be paid in London, to receive 
m Paris 2000 crowns ; exchange 32 ^ci. per crown ? 

.5n*. £270 16#. Bd, 

12. In 1676 dollars 6 rials, how much Sterling; ex* 
cliange at 36c/. SterUng per piastre? Ans, jS314 7«. 3d. 

13. How much Stening money is equivalent to 3940 
pezzos 15 sols of Genoa; exchange at 54c/. Sterling per 
pezzo? Ans, £886 13«. 4|c/. 

14.«In 2586 rubles, how many pounds Sterling; ex- 
change at 4s. 2d, Sterling per ruble? Ans. £549 10*. 6d, 

15. A merchant m London remits to his correspondent 
at Petersburjrh £450 15*. Sterling; exchange, 34.». 6d. 
Flemish per pound Sterling for Amsterdam, and the ex- 
change thence at 50 stivers per ruble : how many rubles 
must the correspondent receive? Ans, 1866>m. llcopecs. 

16. in £8)3 Zs, 6c/. Irish, how much Sterling at par? 

Ans. £750 12*. 6d. Ster. . 

17. If exchange fW>m London to Amste dam be 33^. 6d. 
per pound Sterling; and if exchange fVom London to 
Paris be 32^^/. per crown ; what must be the rate of ex- 
diange from Amsterdam to Paris, in order to be on par 
with the other two? Ans. S4^^. Flemish per crown. 

18. If exchange firom Paris to London be 32^c/. Ster- 
ling per crown ; and if excha!hgc from Paris to Amster- 
dam be 54^ fd. Flemish per cvown; what must be the 
rate of exchange between London and Amsterdam, in or- 
der to be on par with the other two ? Ans. 33«. 6d, 

19. If exchange from Amsterdam to Paris be S4^^, 
Flemish per crown, and if Exchange from Amsterdam to 
London bo 33«. 6c/. Flemish per pomid Sterhng; what 
must be the rate oi^exchange between Paris and London, 
in order to' be on par with the other two ? 

Ans. 32^. Sterling per crown. 

20. London was ordered to remit to Paris 1000 crowns, 
at 32c/. Sterling per crown, and to draw for the value upon 
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Amsterdam at 36«. 62l. Flemish per pound Sterling ; but 
when the order come up, bills on Paris were at Z^d. 
Sterling per cro^n: what must be the rale of exchange 
with Amsterdam, to compensate the advance oil the re- 
mittance? Arts. 36ff. 2|$4i. 

21. London was ordered to remit 600 ducats to Venice, 
at 51<f. Sterling per ducat, and to draw for the value upon 
Spain, at 42d. Sterling per piastre ; but when the order 
came to hand, bills on Yenice were at 53J. : at what rate 
pf exchange must London draw upon Spain, to compen- 
sate the advance upon the remittance ? Ant. 4^^. 



VULGAR FRACTIONS. 

A Vulgar Fraction is a part of a whole number, and 
is read by first mentioning the uppefr part of the fraction, 
and then the lower, thus: ^, one-sixth; ), seven-eighths. 

The upper part of the fraction is called the numerator, 
and shows the part of a whole number expressed by the 
fraction ; the lower number is caJled the denominator, 
and shows the number of such parts contained in a whole 
number. 

Vulgar fractions are found under four different situa- 
tions ; nameW, proper, improper, compound, and mixed. 

A proper fraction has its numerator not greater than its 
denominator ; as, ^, ^^. 

An improper fraction has its numerator greater than its 
denominator; a8,V»if* 

A compound fraction is ^expressed by a'frartion of an- 
other fraction; as, J T)f ^ of % of ,'1^. 

A mixed number is a whole number, with a fraction 
faliowmg It ; as, 7^, 85. 

A mixed fraction has a fraction attached either to its 
numerator or denominator. 

Queshont. 

^ What is a vulgar fraction ; and how is it to be read 1 
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What part of a fraction ui colleii the numerator, and 
what does it show P ' 

What part of a fraction is called the denominator, and 
what does it sliow ^ 

Vulgar fractions are (bund under four different situa- 
tions : name tiiHin. 

What is a proper fraction ? 

What is an iinpr(»per fraction? 

What 18 a com^H>UiKl fraction ? 

What is a mixed fiacdon ? 

REDUCTION OP VULGAR FRACTIONS. 
^ Case I. 

To reduce fractions to their lowest terms. 

RuU, 
Divide the numerator and denominator continually by 
any number t|i8t will divide them both without a remain- 
der: when they cannot both be divided by the same 
number without a remainder, that is their lowest term. 



To reduce a mixed number to an improper fraction. 

RuU. 

Multiply the whole number by the denominator of the 
fraction, to which add the numerator, and place the pro- 
duct over the denominator, for a new numerator. 

CaatZ. 

To reduce an improper fraction to a whole or mixed 
number. ' ^ 

Divide the numerator by the denominator, and the pro- 
duct will be a whole number; if there be any remain- 
der, set it over the given denominator, for the numerator 
of the fraction. ^ 

« CkueA. 

To reduce a compound fraction to a single fractioiu 

L t 
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Rule. 



Multiply the numerators together for a new nwnerato., 
and the denominators fdr a new denominator* which re- 
duce, if necesBory, to their lowest terms. 

Ca$€ 5. 
To find a conmion denominator. 

Rule. 

1. Find the least common denominator, by dividing the 
given denominators by any number that will divide two or 
more without a remainder. 

2. Set the quotients and individual, numbers' under- 
neath, and continue the division tlU no two numbers can 
be lessened. 

3. Multiply the quotients and the divisor ot divisors, 
and the product will be the least common denommator ; 
into which, divide each denominator, and multiply the 
quotient by its own numerator for a new numerator; and 
place the new numerator over the denominator, and the 
fractions are expressed in their lowest terms. 

Case 6. 
To reduce fractions of one denomination to fractions of 
a greater denomination, but retaining the same value. 

Rule. 

Reduce the given fraction to a compound fraction, by 
multiplying it with all the denominations between tlie 
given fraction and the one to whichit is to be redaoed; 
which reduce to a single fraction. 

CateX 

To reduce the fraction of one denonnnation to the 
fraction of another less donominatioD, but retaining the 
same value 

RuU. 

Multiply the numerator by the parts of the denoini^ 
nator between the ffinexi fraction and that to which it is 
'to be reduced, and ^aoe the product ^r a new numera- 
tor over the given denominator, which reduce to its 
lowest terms. 
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To rieduee a fraction to its proper value. 

Rule. 
Moltiply the numerator by the next lowest denomina' 
tiun, and divide by the denominator. 

Caae9. 
To reduce any given value or quantity to the fraction 
of any greater denomination. • 

Rule. 
Reduce tbs given sum to the lowest denomination 
mentioned for a numerator, and the denomination of 
which you wish to make it a fraction, to the same name, 
for a denominator. 

QuesHom, 

Repeat the rule for inducing fractions to their lowest 
terms. 

When .it is required to reduce a mixed number to an 
improper fraction, how do you proceed ? 

When it is required to reduce an improper fraction to a 
mixed number, how is the operation performed? 

Repeat the rule for reducmg a compound fraction to a 
single one. 

When you wish to find a common denominator, what 
uf first to be done ? . 

What is to be done in the second place f 

What is to be done to complete the operation of finding 
a oonunon denominator? 

Repeat the rule by which you reduce fractions of one 
doiomination to fractions of another denomination, but re- 
taining the same value. 

How do you reduce a fraction of one denomination to 
a iVaetion m a less denomination, but retaining the same 
value? 

How do yoa reduce a fraction to its proper valii^ ? 

By what rule do vou reduce any given value or quan- 
tity to the fraction m any greater value or quantity ? 



1^ 
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£«aiiip^.— Cue 1. 

1. Reduce li to its lowest tenns. 

14)63(4 
56 
Comiodn measuTe 7)14(2 'Oii^i '^^• 

14 

2. Reduce jM to its lowest tenns. An$. 2 
3i Reduce |f| to its lowest terms. Ans. ^V 

1. Reduce 36} to an improper fraction. 

36X6+4==»|*- Am. 

2. Reduce 45j to an improper fraction. Am ^| **. 

3. Reduce 1564} to an miproper fraction. Am* ** v^. 

Cans. 

1. Reduce V* to its proper terms. 

. 6)19(3| Ans. 
18 

"T ■ 

2. Reduce V to its proper terms. j9fw. 94. 
3 Reduce ^^* to its proper terms. Aw. 22f |. 

CkueA. 

1. Reduce | of | ui' { of } to a single fhu;tioa 
1 V 9 V 3 y 4ss£ 24 2) 
2X3X4X5^120=^=^ Or, J of j of f of 1= AV=^i, 

2. Reduce { of { of {| of }; to a single fraction. 

Aru.^^ 

3. Reduce 1% of f| of ^ of ^ to a single firactum. , 

Am.^^. 
Cases. 
1. Reduce Jt {» {» and -H to a common denominator. 
3)2 3 6 18 3x2x3ssl8 common denom. 

: — 2=9X 1= 9^ 

tytl2 6 3=:6x 2=12 I new nU' 

, 6=3x 5s7l5 f merat. 

1118 18=1X17=17 1 
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2. Reduce I, X^ A, and A9 to « ootmnbn denomma« 
tor. ^ ^^.tt^fj***,*}- 

3, Reduce A^ h and {, to a oommon denominator. 

1. Reduce I of a penny to the fraction of a pound. 

2. Reduce } of a pennyweight to tho fraction of a lb. 
troy. Ana. ^vt^* 

3. Reduce | of a nail to the fraction of a yard. 

4. Reduce { of a pint to the fraction of a hogshead. 

CkueT 

1. Reduce ^^Vir ^^ ^ dollar to the fraction of a cent, 
wini. 4X100 AVir=A^. 

2. Reduce ^l^ of a cwt. to the fraction of a lb. avoir- 
iupois. Am. lib. 

3. Reduce rrvir of a pound to the fraction of a penny. 

Ans. id. 
Case 8. 

1. Reduce j of a doUar to its proper value. 

Here: 4xl00-r&s:80c<ff. Ans. 

2. Reduce } of a shilling to its proper value. 

Ans. lO^d. 

3. Reduce |) of a day to its proper quantity. 

Ans. 6 hours. 

4. Reduce ^ of an acre to its proper quantity. 

Ans. IR. lOP. 
Cdse9. 
1 Reduce 80 cents to the fraction of a dollar. 

In a dollar iVv5^*=i« •^^* 
2. Reduce 5«. Ad. to the fraction of a pound. 

Ans. ^JB. 
t. Reduce 6 months 2 weeks to the fraction of a yea 

Ans. I year. 
4. Reduce 2 quarters 3 nails to the fraction of a yard. 

Ans. \{ yard, 
■ jii jiii'flw aaaaaa 'i IT ' '" ' ■ 
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ADDITION OP VULGAR FRACTIONS. 

Ruh* 

Reduce the fhiction to a coimnon denominator, and add 
the numerators together, for a numerator to the common 
denominator, 

JVof6.-^If a miied number it given, it is better only to make 
ise of Uie fractional port in performing the operation, until the 
fractions are added together; and then add the whole number by 
simple addition. 

^Jrote2.—ir fractions be of different denominations, find the 
proper value of each separately, and add them together by com- 
pound addition. 

JVbfe 3. — When all the denomiiiaton are alike, add all the 
numerators together, and place one of the denominators under tho 
amount. 

Questions, 

Repeat the rule^r performing addition of vulgar frac- 
tions. 

What is .to be noted, when a mixed number is ^iven? 

What is to be noted, when different denommations are 
given f 

What is to be noted, when all the denominators are 
alike? 

Examples. 

1. Add |, {, and { together. 
Here: 216 8 2 



13 4 1 

and 2x3x4x1=24 common denom. 

Then 24^6Xl=s 4) 

24-7-8x1= 3 Enumerators. 
24-T-2xi=l«) 

whence jl Ans. 

t Add ft, T^, A, and X together. Ans. 1. 

3. Add 1^, I, and f together. Ans. 1%. 

4. Add f and j% together. Ansii JL, 

5. Add 3|, 8^, and | together. Ans. ll|l|. 

6. Add J of {, and | orA, together. Ans.^ ||. 

7. Add ^ of an acre to ^ of a rood. Ans. %R. l\P. 
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MULTIPLICATION OP VULGAR FRACTIONS. 

Rule* 

Multiply an the numerators of the given firaction to- 
gether, for a new numerator, and all the denominators, 
n>r a new denominator. 

Abte.— It will frequently be nocefaarr to prepare the giren 
terms for the operation by tne rules of reduction. . 

Qtie«fton#. 

Repeat the rule for performing multiplication of vulgar 
fractions. 

What is to be noted with respect to the preparation of 
the given terms ? ' 

Example$. 

1. Multiply I by A. ^xA=tV Am. 

2. Multiply j% by J. Ans, -!■ 

Am, 



2. Multiply j% by J. 

3. Multiply 6| by 1 

4. Multiply 4J by }. 



Am. 3|! 

SUBTRACTION OP VULGAR FRACTIONS. 

^ RuU. 

Reduce the given fraction to a common denominator; 
then subtract the less numerator from tne greater, and 
place the difference over the common denoniuiator. 

'But if the lower numerator be greater, subtract it 
from the common denominator, adding in the upper nu- 
merator, and carry one to the units* place of the whole 
number. 

A*ofe.— When the fVactions are of different denominations, ro- 
diice them to their proper Talus, and take their difference by com- 
pound subtraction. 

QusttioM. 
How do you perform subtraction of vulgar fractions ? 



132 VULOAB FBACTIOnn* 

What is to be done, when the lower numerator is the 
greater? 

What 18 to be noted, when the fractuxna are of diffisrent 
denominations? 

IB iJ i f i nl tf t 

1. From {take A* 
Here: 4|8 12 

and 4 X 2xSst4 common denommator. 
Then M-h 8X6=15 ) ^,«^^.^^ 
«4H-12X6=10J»'*™®'**^'*- 

whence U— 4}s A- Am^ 
t. Prom IJ take J of I Am, 1} 

X From 6 take ^. Jhu. 4|. 

4. From | of a league take f^ of a mile. 

' Am. IJtf. t/ur. 16po. 

5. From 5| take 3}. An$. 

6. From | of f,, take j of ]. An9> 

DIVISION OF VULGAR FRACT10N& 

Prepare the factions, if necessary; inyert the divisor, 
and muhiply the numerators together fbr a new numera- 
tor, and tne denominators for a new denominator. 

Repeat the rule for performing division of vulgar firao- 



Exa$nple», 
1. Divided by J, DliCH. 4iu. 



t. Divide f by S. ' " Ant. A. 

" J 6| by 4. Ant. 1& . 

4. Divide ! of {by | of f Am. 1 



S. Divide 6| I 



6. Divide I by |. ' Am. ■ , 

6. Divide f of ) by {of {. Ani. h]. 



— ^ • — ■■ - I 

7. Divide 4 of 174 by ] Am. t1 f« 

8. Divide | of 9l|) by } of 26^^ •'int. 3^/r« 

RULE OF THR£E IN VULGAR FRACTIONS. 

1. Prepare the given terms, if preparation be necessary, 
by reduction, and state the question as in whole numbers. 

3. Then invert the dividmg tenn, and multiply all the 
numerators together, and all the denominators together,' 
fyg the answer. 

ExampUi, 
1. If } of a yard cost £|, what will j of a yard cost? 

t. When 3} yards cost 9{«., what buys 4f yards ? 

Ana. I4g 3^. 

3. How many yards of hnen, | wide, will be sufficient 
to line 30 yards of baize, that is fryard wide? 

Ans. It yards. 

4. How much win pay for 4 pieces of cloth, each 27} 
yards, at 15ft. per yard? Ans. £86 19t. 

5. What will ] of a ewt. cost, when 5^ cwt cost 
£31|4.? Ans. £t^$s. Z\ld. 

6. If 4 of a poupd of dunamon bring 4 of a dollan^ 
what win 1} pounds come to ? Ans. ^.74^. 

7. When 10 men can finish a piece of work in 20{ 
days, in how many days can 6 men do the same? 

Ans. Z4^days, 

8. What win I of 24 cwt of choookte come to, when 
6| pounds cost f of a doUar? Ans. 2l0.76|j. 



DECIMAL FRACTIONS. 

A Decimal I^raotion is a part of a whole nuinber 01 
unit, denoted by a point placed to the left of a figure ci| 
figures; as, .1, .12, .tS3. 

M 



J 34 V DECIMAL FRACTIONS. 

The first figure after the point denotes so many tenths 
of a unit ; the second, so many hundredths ; the third, so 
many thousandths, and so on. 

Decimal fractions are reed in the same manner as vul- 
gar fractions: .1 is equal to and reads yV* •IS f^, .123 

123 \ 

Tlflfff 

A number consisting partly of whole numbers and 
partly of decimal fractions, is called a mixed number : as, 
l.l, 12.12, 123.123. 

It has already been understood that whole numbers, 
counting from the right towards the left, increase in a 
tenfold proportion ; but decimals, on the contrary, count- 
ing from tne leH towards the right, decrease in a tenfold 
propori't>n; as will be better exemplified in the following 

TABLE. 
Whole numhers. Dedmala, 

V 87654321. 123456789 










I ?Fri^i 



JiToU, — Ciphers placed after decimal figures, neither 
mcrease nof decrease their value : thus, .1, .10, and .100, 
all express the same value, namely, j\. But ciphers 
placed betM^een the decimal point and any other figure, 
decrease tlitir value in a tenfold proportion; as, .1,.01, 
.001 : and tLey all express different values, namely, i^, 
TTT> nnnr* 

QueHiong, 

What are ilecimal fractions, and how are they de- 
noted? 
How are diiCimal fractions to be read.'' 
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What is a number called, which coiwists partly of a 
whole number, and partly of a decimal ? 

In what manner do whole numbers increase, and in 
what manner do decimals decrease in value? 

What do you observe by the inspection of the table 1 

What is to be noted with respect to placing ciphers 
after decimal figures? 

What is to be noted with respect to placing ciphers be- 
tween the decimal point and any other figure? 

ADDITION OP DECIMALS. 
Rule. 
Set doMm the given numbers under each other; ob- 
serving to place tenths under tenths, hundredths under 
hundredths, &c. ; and perform the operation in the same 
manner as addition of whole numbers. 

Note that all the decimal, points stand exactly under each other, 
and that the decimal point in the product stands exactly under 
those in the example. 

QuesHont, 

How are decimal numbers, given to be added, to be 
set down ; and how is the operation then to be performed ? 

What is to be noted with respect to placing the deici- 
mal point in the sum, and in the sum total 1 

Exaimplei. 



3.71 


36.13 


.4 


21.7 


.23 


4.122 


.91 


6.12 


.40 


:04 


.385 


14.635 


5.863 


5.263 


. .51 


.803 


61.25 


1.027 


.832 


4.007 


.61 


214 


.16 


364.483 



62.063 46.786 3.197 411.748 

5. Add 6.12, .7, 1.314 5837.01, and .15, together. 

Am. 5895.294. 
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6. Add 361.04, .1»), 78.0006, 101.64, 8.943, and .3 
together. Am. 549.9436. 

MULTIPLICATION OP DECIMALS. 

RuU. 

Set down the multiplier under the multiplicand, as in 
simple multiplication; and multiply without any regard to 
the decimal points. 

When the operation of multiplying is completed, 
commence at the right-hand figure of the product, and 
count off as many %ures towards the left as there are 
decimal figures in the multiplier and multiplicand, and 
there place the decimal point. 

AytU. — If the number of fignres in the product if not w great 
iis ihe number of decimal figures in both the multiplier and multi* 
plicand, a sufficient number of ciphers must be placed to the left 
of the products to make the figures in the product equal to the 
decimals in both factors, and. the decimal point must then be placed 
to the left of the ciphers. 

How do you place the multiplier and multiplicand in 
multipliction of decimals f 

When the operation of multiplying^ is completed, how 
do yon proceed to find where the decunal point is to be 
placed f 

What is to be noted, when the number of figures in 
the product is not equal to the number of figures in both 
factors? 

EzampUt, 
1. Multiply .SI2 by 6.13. 
6.12 

644 
322 
1932 



1.97064 Ant. 
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«. Multiply 54.20 by 38.63. Afis. «093.7460, 

3. Multiply 4560. by .3720. Ans. 1696.3200. 

4. Multiply .28043 by .0005. jiru. .000140215. 

SUBTRACTION OF DECIMALS. 
Rule. 

Place the less number under the greater, as in ample 
subtraction ; observing that the decimal points stand ex- 
actly under each other : then subtract as in simple sub- 
traction; taking care to place the dechnal point in the 
remainder exactly under those in the example* 

Questions, 

How do you place the numbers in subtraction of deci- 
mals.' 

What is to he observed with respect to placing the 
decimal point in the remainder ? 

Examplei. 
.7613 42.183 .3758 86394.12 

.4260 6.214 .284 281.421 



.3353 36.969 .0918 86112.699 

5. Subtract 4.286 from 13.16421. Aw. 8.87821. 

6. From 5960. take .3742. Aw. 6969.6258. 

DIVISION OF DECIMALa 
Rule. 

1. Set doMm the divisor and dividend, as in whole num- 
bers, and divide without any regard to the decimal 'pointSc 

2. When the operation of mviding is completed, point 
off firom the right of the quotients as many figures -as the 
decimal figures in the dividend exceed those in the divi- 
sor, and there fix the decimal point. 

Abtt.— If then ihould not be as many fiffurea in the qaotient, 
aa the decimal figurea in the dividend exceed thoae in the diviaor. 
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place 88 many ciphers to the \e(i or the quotient at will make ap 
the number, and place the decimal point to the left. 

JVbfe 2.— If the dividend should he less than the divisor, annex 
ciphers until it will contain the dixrlsor. and fix the decimu point 
in the quotient accordingly. 

JVote 3.— If there be a remainder, annei cifhers to it, and pr«^ 
ceed in the same manner as though the ciphers had been placed 
to the right of the dividend before eommencmg the operation. 



What is first to be done, when yoa commence an opera-* 
tion in division of decimals ? 

When the operation of dividing is completed, how do 
you find where the decimal point ought to be placed? 

If there should not be as many figures in the quotient 
B8 the decimal figures exceed those in the divisor, what is 
to be done'^ 

If the dividend be less than the divisor, what is to be 
done? 

If there be a remainder, how do you proceed with it ' 

Examples. 

1. Divide 42.665 by 33.5. 

33.5)42.665(1.27 ^fu. . 
33.5 

.916 
670 

2465 

2345 ''^' 



120 femainder. 

t. Divide 148.63 by 4.21, Jbu. S5.S04.+ 

3. Divide .2142 by 3.2. ^ Ans. .066.+ 

4. Divide 2.00385 by 931. Aw. .002^1523. 



in 
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REDUCTION OP DECIMALa 
Catet. 
To Tedooe a nilgar ftactioii'to a dedraaL 

Rule. 
Place dphen to the right of the numerator, niitii jroD 
can divide it by the denominator, and continue to divide 
until there is no remainder left; or if it be a number 
which unD never come out without a remainder, until it is 
carried out to a convenient number of decimal places. 

JVbte.— >There must be u many places in the quotient u there 
have been eiphen annexed to the dividend. 

Que 2. 

To reduce any given sum or quantity to the decimal of 
any higher given denomination. 

Rule. 

1. Reduce the given sum or quantity to the lowest de- 
nomination mentioned in it. 

2. Reduce one of that denomination of which you wish 
to make it a decimal, to the same denomination with the, 
given sum. 

3. Divide the given quantity so reduced by one of the 
denomination of mich yon wish to make it a decimal,* the 
quotient wiH be the decimal required. 

Ca8e% 

To reduce a d^imal fraction to its proper value. 

Rule. 

Multiply the given fraction continual^ by the denomi- 
nation next lower than that of which it is a dedi^al, fbr 
&e proper vahie. 



How do yon xedaoe a Tolgar ftietkm to a dedOMd ? 

%mmsmmmmmmmssssssassssssssi 



J 
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What 18 to be noticed, respecting the numoer of deci- 
mal places in the quotient ? 

How d you reduce any gbten sum or quantity to ihp 
decimal of any given denomina^on? 

How do you reduce a detiunal fraction to its proper 
kValuo? 

r coig 1. 



1/ 1* Bednoe i to a dedbnaL 

/ 6)40 



.8 AnB. 

t Reduce 1 to a decimal. Am. .875. 

3. Reduce Ij to a decimal Am* .70833. -f 

4. Reduce ff^ to a decimaL An$. .1763 -f 

5. Reduce 111 to a decimal. wIim. .4566.-f 



y CoietS 

Reduce St. $d, to the decimal of a pound. 
■ a40)42.000(. 176 decimals. 



St. ed.=z 42 
£1 =«40 



An$, 



S40 

1800 
1680 

ItOO 
ISOO 



S. Reduce SH* 4P. to the decimal of aA acre. 

Ans. .626. 

3. Reduce 2 qr. 2 nails to the decimal of a yard. 

Am. .625. 

4. Reduce 5 minutes to the decimal of an hour. 

Ans. .08333. 

5. Reduce 10 gnyns to the decimal of an ounce, apothe- 
caries* weight. Am, .02083.+ 

6. Reduce 2 quarts 1 pint to the decimal of a hogs- 
head. Aru. .00992.+ 

Out 8. 
1. What is the vahia of •376 of a ddlar? wins, 37|eCf. 
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MS 
100 



37.600 

to 

6.000 



f What is the value of .1361 Qf a jS.? d&w.St. 8Jd 

3. What is the value of .236 of a day? 

Ans. 6 hour* 38mm. S4«ec. 

4. What 18 the value of .42 of a gallon? 

Am. Iqt. \.3Bpt. 
6. What is the value of .263 of a shilling ?^iM. d036d. 

6. What is the value of .436 of a yaxdf 

Afu, 1^. 2.976na. 

7. What is the value of .9 of an acre? .Aiw. 3R. 24P. 



RULE OF THREE IN DECIMALa 

RuU. 

State the question as the rule of three in whole nom- 
hers, only observe, when you multiply and divide, to place 
the decimal points accordmg to the rules of multiplication 
and division of decimals. 

QuuUon. 

How do you perform operations in the role of three in 
decimals? 

1. If 4.2^. of coffee cost 8«. 2.3d., what cost 639.26/6 ? 

W, W. s.d. £ s.d. 

4.2 : 639.26 t : 8 2.3 : 62 6 9.49 Am. 

2. When 1.4 yard cost 13f., what will 16 yards come 
to, at the same price? Am, jS6 19«. 3d. lJ7\qr, 

% If I sell 1 qr. of doth for 2 dollan 34.6 cents, what 
is it per yard ? Ans. $9 SScts. 
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4. A merchant sold 10.6 cwt. of sugar, for t08.30 dol- 
lars, for which he paid 84 doUars 39.12 cents: what did 
he gain per cwt by the sale? Ans, f^ 21ctt, 7m. -t- 

5. How many pieces of cloth, at 20.8 dollars per piece, 
are equal in value to 240 pieces, at 12.6 dollars per 
piece? An», 145.38+ pieces. 

6. If, when the pnce of wheat is 74.6 cents per bushel, 
"he penny roU weiffHs 5.2 oz., what should it be per bushel 
when the penny r^ weighs 3.5 oz,t Ans. $1 lOcU. 8m.+ 

POSITION. 

Bt this rule, we are able to discover true numbers, by 
working with supposed ones as though they were real. 

Position is of two kinds, Single and Double. 

Single Position is when it is necessary to make use of 
otmy one supposed number ; Double Position is when it is 
necessary to make use of two supposed numbers. 

SINGLE POSITION. 

Rule. 

1. Suppose a number, and work with It as though it 
was the real one, and observe the result — ^Then, 

2. As the result of that operation. 
Is to the supposed number, 
So is the number given. 
To the number required. 

DOUBLE POSITION. 

Rule. 

1. Suppose a number, and wor]^ with it as directed in 
the question, as though it were a real number, until you 
obtain the result, which wiU be the error. 

t. Suppose some other number^ and proceed in the 
same way to find a second result or error. 
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S. Multmly the fiivt result or error by the second sup- 
posed number, and the second result or error by the first 
supposed number. 

4. Observe whether the errors are both of the same 
kind ; « e. both too great, or both too little. 

5. If the errors are alike, divide the difference of the 
products by the difference of the errors, and the product 
wiW be the true number or answer. 

But if the errors are one too great and the other too 
httle, divide the sum of the products by the sum of the 
errors, and the product will be the true number or an-i 
swer. 

What is Position? 

How many kinds of Position are there? 

When is single Position used? 

When is Double Position used ? 

What is first to be done, when you commence'ian 
operation by Single Position ? 

After having ascertained the result of the operation, 
how do you proceed? 

How do you first proceed, when commencing an opera- 
tion in Double Poation? 

After having obtamed the first error, how do you pro- 
ceed ? 

When you have obtamed the second error, what is then 
to be done? 

What have you to oonsidei^, afler you have multiplied 
the second supposition by the first error, a&d the first 
supposition by the second error ? 

When you have observed Whether' the errors are both 
of the same kind, how do you proceed, if they are both 
of the same kmd? 

But if they are not both of the same kind, how do you 
proceed? ^ 

SINGLE POSITION. 

Ezamplei. 
i. A gentlenaAn having rec(sved a number of coins, 

| i I 



IM^ 



Fosmon. 



says, }, iy I, and ^ (^ the niunVer is 87: what nambor of 
coins was there? 

174 : 180 :: 87 Proof 

87 90 



Suppose he had 180 



i 



90 
36 
30 

18 

174 



1380 
1440 

174)15660(90 
1666 



45 

18 

15 

9 

87 



3. A certain box contains a number of dofiars, 4» |, (, 
and Jm of which is 890 : how many was in the boxr 

JiM. 1300. 

3. The ages of A. B., and C. amount to 133 years ; 
B. is } older thair C«, and A. is | dder than B. : what are 
tl|^ separate aees? Aw. A. 56, B. 43, and C. 35yr. 

4. A person oought 3 pipes of wine for 350 doUars : 
No. 1 cost double the sum that No. 3 did, and No. 3, three 
times the price that No. 3 did : wliat was the price of 
each? Ans. No. 1, j|310 ; No. 3, $105 ; No. 3, p5. 

5. A gentleman bemg asked his aee, replied, if the 
years of my life were doubled, and uiree-mhs of the 
product divided by 3, the result would be 14 : what was 
his age ? Ant. 35 years. 

6. A person lent a sum of money at 5f per cent. sim. 
pie interest, and at the expration at 4 years and 8 months 
ne receiTed for interest £^l 5«. : what was the an 
lent? dflfw. jS750. 

7. A cistem has two cocks to stapply it with water; by 
the first it may be filled m 45 minutes, and b^ the second 
in 55 minutes; it has likewise a discharging cock^ by 
which it may, when full, be emptied) in 30 minutes: if 
these 3 cockjs be left open, in wnat time wiQ the cistern 
be filled ? "Aw. 2h. 31m. 354jec. 

DOUBLE POSITION 
1. Bougie doth fixr a ck>ak, at 6 dofian per y«rd, and 
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bake to line it at 1 dollar; the number of yards waB 12, 

and the cost 42 dollars : how many yards were there of 

eadi? 

First, suppose there were 

8 yards of cloth, at ^6sr48 

4 yards of baize, at l=s 4 ' 

62 
42 

K) error too much. 
Agam, suppose there were 

7 yards of cloth, at {6=s42 
6 yards of baize, at Is 5 

47 
42 

5 error too much. 
10x7=s70 
5X8=40 

diff. of error 5 5)30 

Am. 8 yards of each. 
Proof; 8 yards of cloth, at ^83s:38 

12— 8=8 yards of baize, at 1= 8 

42 proof. 
2. A. and B. receive the same salary: A. saves one* 
third of his every year, but B., bv spendin|[ 250 dollars 
per annum more than A., finds at the expiration of 7 years 
that he is 350 dollars in debt: what is their income, and 
what does each spend per annum ? 

C Their uicome, {600. 
Am. < A. spends 400. 

( B. spends 650. 

S. A labourer engaged himseUT for 60 days^ on condi- 
tion that for every day he worked he should receive 1 
dollar, but for every day that he was idle he should for- 

M 
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feit 50 cents: at the^xpiration of the time be received 37 
dollars 50 cents: how many days did he work, and how 
many was he idle? Ans. worked 35, idle 15 dayw^ 

4. A farmer having driven his cattle to market, re- 
ceived for them all 320 doUars; being paid at the rate of 
24 dollars per oz, 16 dollars per cow, and 6 dollars per 
calf; there were as many oxen as cows$ and four times as 
many calves as cows: how many were there of each? 

Aru, 6 oxen^ 5 cokw, SO calves. 

5. Theie is a pole divided into 3 parts; No. 1 is 15 
feet long; No. 3 is as long as No. 1 and half of No. 2: 
No. 2 is as lonff as Nos. 1 and 3 together: what is^the 
length of the pole, and what the len^ of each part? 

Am. Pole, 120/«c<; No. 1, IS/eel; No. 2, 
60/eet; and No. 3, 45 feet. 

6. A fkther left his property to his three sons. A., B., 
and C, dividing in the following manner: to A. he gave 
half, wanting j^O; to B., one-third and £12; to C, the 
remainder, which was j£80 less thanB.'s share: what was 
the amomit of propcrtv, and what was each share sepa- 
rate ? Am. The whole amount, £576 ; A.'s share, £248 ; 

B.'s share, £204; C.'s share, £124. 

7. The sum of £172 i9«. 4|d. is to be divided among 
7 men, 11 women, and 19 boys, in such a manner, that 
each woman will have but one-tlurd as much as a man, 
and twice*as much as a boy : what is the sum of each? 

j9n«/ Each man, £12 lOsjO^d^^; each woman, 
£4 Ss. 4ld.+) each boy, £2 1«. Sd.+ 



INVOLUTION, OR THE RAISING OF 
POWERS. 

Tbb product arising from amr number multiplied by 
itself^ sny number of times, is caued its power, as foDows r 
2x2=s 4 the square, or 2d power of t. 
2X2X2= 8 3d power or cube of 2. ^ 
2X2x2x2=s=16 4th power of 2. 
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The number which depotes a power is called its index. 

JVote. — 'When any power of a vulgar fraction is re- 
quired, first raise the numerator to the required power, 
and then the denominator to the required power, and 
place the numerator over the denominator as beibte 

thus, the 4th power of | 3x3x3x3=^- 



Tabu of thejirtt nine Powert. 



1 

"9 

16 

25 

36 

49 

641512 

811729 



1 

8 

27 

64 

12 

216 

343 



16 



81 
256 
625 
1296 
2401 
4096 
6561 



I 



32 



243 

1024 

3125 

7776 

16807 

32768 

59049 






64 



629 

4006 

15625 

46656 

117649 

262144 

531441 



g 



^ 



12{ 



2187 

16384 

78125 

279936 

823543 

2097152 

,4782962 



00 



256 



6564 

65536 

390625 

1679616 

5764804 

1677C216 

43046721 






512 



19683 

262144 

1953126 

10077696 

40353607 

134217728 

387420489 



What is the product arising from the multiplication of 

any figure by itself a given number of times, called ? 

What is the number which denotes a power called ^ 

How do you proceed to find any required power of a 

vulgar fraction? 

ExantpUe. 
1. What is the square of ^2 ? 
32 

64 
96 

1024 Am. 
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S. What is the cube of 14 ? Ans. 2744. 

3. What k the sixth power of S.8 ? Ana. 481.890304. 

4. What is the third power of .263? wJiw. .018191447. 

5. What is the eighth power of I ? Aru, f^^. 

6. What is the fourth power of 401? Ans. 25856901601. 

EVOLUTION, OR THE EXTRACTING 
OF ROOTS. 

The Root of a number is that whicli will produce that 
number, by being multiplied by itself a given number of 
times. Tne object proposed by the extraction of the root 
of a nxmiber, is to find that number which, being multi- 
plied by itself a number of times equal to that for which 
the root is required, will produce that number. 

SQUARE ROOT. 

When the square root of any given number is required. 

1. Separate the given niunber into periods of two 
figures each, beginning at the right hand or unit's place. 

Ab^e.— If*the iquare root of a whole number and decimal ii re- 
ouired, point the whole numbers as before, and then commence at 
the decimal point, and count j^riods of two figures each towards 
the right ; obsenring, if there is only one figure at the last, to place 
a cipher to its right, to make sn even period. When a decimal 
only is given, separate the periods in the same way. 

2. Find the greatest root of the first left-hand period, 
and place it to the ri^ht of the given sum, and its square 
under said period, and take their difference. 

3. Bring down the next period, and set it to the right 
of tlie remainder, as in long division, for a dividend. 

4. Afler bringing down the period, double the ascer^ 
tained root, and place it to the left of the remainder, for a 
divisor. 
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5. Try how often the divisor is contained in the divi- 
dcnd, omitting the last figure, and place the result to the 
right of the ascertained root, and to the right of the 
number produced by doubling the ascertained root. 

6. Multiply as in long division, and proceed with the 
operation until all the periods have been brought down. 

JVbte.— When tha iqTiare root of a fVaction ia reqaired, extract 
the square root or the numerator, for a new numerator, and square 
root of the denominator, for a new denominator. If there be a 
remainder, either to the numerator or denominator, reduce the 
fraction to a decmiaL, and extract the aquare root. 



Questions. 

When the square root of any given number ia required, 
how do you prepare the given sum ? 

What is to be noteil, when whole numbers and decimals, 
and decimals only, are givoi ? 

After separating the given number into periods of two 
figures, what is to be dene ? 

Afler having found tie greatest root of the first left; 
band period, and placed it to the ri^ht of tlie given sum, 
uiul its square under the first penod, and taken their 
(liiferonce, what is to be done? 

When you have brou&ht down the next period, and 
uaccd it to the right or the remainder for a dividend, 
^i)\v do you proceed? 

When you have doubled the ascertained loot, and 
placed it to the right of the divisor, what is to be done? 

When you have found how often double the ascertained 
root is contained in the dividend, with one figure omitted, 
^hat is next to be done, and how do you proceed till the 
oiH^ration is completed? 

Wiiat is to be noted,^ when the square root of a vulgar 
f laction is required ? 
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I. What is the square root of 6.9169? 

6.9169(2.63 

4 

46)291 
276 

523)1569 



2. What is the square root of 39375655 ? Ant. 6275. -}• 

3. What is the square root of 1486.17901 ? 

Aru, 38.55.+ 

4. What is the square root or96385163? Ans. 9817.+ 

5. What is the square root of .000132496 ? 

• Afu. .01151.+ 

6. What is the square root of 18.362M7? 

Aru. 4.285.+ 

7. What is the square root of liS^ f Ans. 5. 

8. What is the square root of J||j ? Ans. |. 

9. What is the square root of IjJ? Ans. .8. 

10. What is the square root of 50|| ? Ans. 7 J. 

1 1. What is the square root of 30^ ? Ans. 5^. 

12. -An employer paid 1296 dollars to a number of men, 
and each man received as many dollars as there were 
men how many men were there? Ans. 36 men. 

13. Supposing a polygonal tower had on each side an 
I equal number of windows, and that the whole number 
'was 169; the number of windows in each side, being 

c^qiial to the niunber of sides, it is required to find how 
many windows were in each side? Ans. 13. 

14. A certain square piece of land contains 3097600 
square yards : the length of one of its sides is required. 

Ans. 1 mile. 

Abfie.— The square of the longest side of the right-angled tri- 
angle 18 equal to the sum of the squares of the other two sides; 
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and conaedaently the difference of the square of the longeit, and 
either of tue others, is the square of the remaining one. 

15. If the height of a fort be 15 feet, and surrounded 
by a ditch 24 feet wide, what must be the length of a lad 
der to reach from the outside of the ditch to the top of 
the fort ? Ans, 28.3+ feet. 

16. What is the height of a castle, when a line 212 
feet long will just reach from the top of the castle to the 
opposite bank of a river, known to be 20 yards broad? 

Ant. 203.332+/e«<i 

CUBE ROOT. 

When the cube root of any number is required. 

1. Prepare the given number, by separating it into pe- 
riods of three figures each from the units* place. 

JVbfe.— When whole' numbers and decimals, or decimaii only, 
are given, the same observation is to be made, as to the manner of 
separating the figures into periods, as in the square root. 

2. Find the greatest root contained in the left-hand pe- 
riod ; place it to the nght of the given number, and its 
cube under the first left-hand period, and take their dif- 
ference; bring down the next period, and place it to the 
right of said difierence for a dividend. 

3. Square the root, and multiply the square by 3, for a 
defective divisor. 

4. Try how often the defective divisor is contained in 
the dividend, omitting the two right-hand figdres, and' 
place the number of dmes it is contained to the nshi of 
the ascertained root, and its square to the right of the de- 
fective divisor, supplying the place of tens with a cipher, if 
the square be less than- 10. 

5. Multiply the last figure by all the figures of the root 
previously ascertained, and multiply that product by 30 ; 
then add the product to the divisor to complete it. 

Multiply and subtract as in long division, and bring I 
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down the next period for a new dividend continually, un- 
til all the periods have been brought down. 

Abte. — When the cube root of a Tulgu 'fraction w reqitired, 
reduce it to its lowest terms, and extraA the cuoe root of the 
numerator for a new numerator, and the cube root of the denomi> 
nator for a new denominator ; when the numerator and denomi- 
nator, or both, have remainders, redute the fraction to a decimal^ 
and extract the cab« root. 

2. When a mixed number is ginen, reduce the fraction to a 
decimal, and extract the cube roou 



Questumt. 

How do you prepare a given sum tor the extraction of 
the cube root ? 

What is to be noted, when a whole number and deci- 
mal, or decimal only, is given? ^ 

WBat is next to be done, after dividing the given num- 
ber into periods of three figures ? 

When you have found the greatest root contained in 
the left-hand period, and placed its cube under the first 
period, what is to be done next? 

How do yeu proceed, after having squared the a«(cer 
tained root, and multiplied it by 3? 

When you have tried how often the defective divisor is 
contained in the dividend, omitting the left-h9nd penod 
&c., what is to be done next? 

When you have multiplied the last figure by all the fig< 
ures of the ascertained root, and by 30, what is next to 
be done? 

When the cube root of a vulgar fraction is required, 
how do you find it ? 

When the cube root of a mixed number is required, 
how do you find it? 
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Examplet. 
1. What is the eabe root of 3796416^ 
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3796416(156 Aru. 

1 



Hefective div. and square of 6, 325)2796 
+ 150=:complete divisor, 475 3275 



Defective div. and square of 6, 67536)421416 
+2700=:complete divisor, 70236 421416 



What 
What 

What 
What 
What 

What 
What 



is the 
is the 

is the 
is the 
is the 

is the 
is the 



cube root of 7532641 > Ant. 196.02.+ 
cube root of 12.1 138475 ? 

Ans. 2.296.+ 
cube root of 5382674? An». 175.2.+ 
cube root of .37862135 ? Aru. .723.+ 
cube root of 46.295363543? 

Afu. 3.590. + 
ofrVA? wJfW. ,585.+ 



cube root 

cube root of 36||? 



Aru. 3.32.+ 



ALLIGATION. 

ALI.IGATION 18 a rule which enables us to resolve ques- 
tions concerning the mixture of several simples into one 
compound quantity. 

Quel. 
When the quantity and rates of the simples are 
given, to find the rate of a mixture compounded of these 
simples. 

Rule. 

1. Find the Value of each quantity according to their 
respective costs. 

2. As the whole of the quantities 
Is to one of its parts, 

So is the total amount of their value 
To the value of one of its parts. 
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When the prices of several simples are given to find 
how much of each, at their respective rates, will be re- 
quired to make a mixture at any proposed price. 

Rule. 

1. Place all the rates of the simples under each other, 
and Imk each rate which is less than the mean rate, with 
one or more that is gpreater. 

2. Take the difference between each rate, and the 
mean price placed opposite the respective rate with which 
it is linked, which will be the quantity required. 

JSTote. — If all Ihe civen pricea are greater or less than the mean 
price, they must be linked to a cipher. Different modes of Unking 
produce difterent answDra. 

CaseX 

When the prices of all the simples, the quantity of one 
of them, and the mean price of the whole mixture, are 
given to find the quantities of the rest. 

Rule. 

1. Place the mean rate and the' several prices; link 
them, and take their differences, as in the preceding case. 

2. As the difference of the same name with the quan- 
tity given. 

Is to the differences respectively, 

So is the given quantity 

To the several required quantitieB. 

C(EUs4. 
When the prices of the several simples, the quantity 
to be compounded, and the mean price, afe given to &id 
the quantity of each simple. 

Rule. ^ 

1. Lmk the several prices, and take their differences, 
as before. 
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2. As the sum of the differences 
Is to the difference oppoedte e^ch price, 
So is the quantity to oe compounded 
To the quantity required. 

QuedioM. 

WHiat is Anigatioh ? 

When the quantities and the rates of the simples are 
cpven to find the rate of a mixture compounded of these 
sunples, how do you work ? 

By what rule do you work, when the price of seve- 
ral simples is given to find how much of each, at their 
respective rates, will he required to make a mixture at< 
any proposed price ? 

How do you. proceed, when the price of all the sim- 
ples, the quantity of one of them, ana the mean price of 
the whole, are given to find the quantities of the rest? 

How do you proceed, when the prices of the several 
simples, the quantity to be compounded) and the mean 
price, are given to find the quantity of each simple ? 

Case 1. 

1. If a person have 4 lb. of tea, at 90 cents per lb., 8 lb. 
at 75 cents, and 6 lb. at 110 cents, to be mixed together, 
what will a podnd of the mixture be worth ? 

lb. cU. . cU, 
4 at 90 =5 360 
8 at 75 = 600 
6 at 110 = 660 



IB 
As 18 : 1 : : 16S0 



An$* 



t. A grocer has S cwt. of coffee, at 35 dolkrs per cwt., 
4 cwt at 20 dollars 50 cents per cwt, and 7 cwt. at IB 
dollars 62| cents per cwt, which he will mix together 
what will 1 cwt of this mixture be worth? 

Jtn3.$20 lBJc«i. 



\ 



156 ALLIGATION. 

CoiefL' 
1. What quantity of su^^at llcU. per lb., at 6cls. p&r 
tb., and at Sets, per lb., vmi make a mixture worth IcU, 
per lb. ? Am, lUf. at llcU.y lib. at Seit., and 5lb. at 6c(«. 
( 6 V. 1+4=5 at 6 
Mean rate 7^ 8y)l 1 at 8 

( 11-^1 1 at 11 

S. How much wheat, at 110 cents per bushel, rve; at 
86 cents per bushel, oats, at 34 cents per bushel, and bar- 
ley, at 42 cents per bushel, will it take to make a compo- 
sition worth 50 cents per bushel? Aw. Sbu. at llOcU,, 
16&U. at 86c£f., 6Qbu. at 42cl«., 36du. at 34cU. 
Ccue 3. 

1. What quantit]^ of coffee, at 20 cents, and at 16 cents, 
per lb., must be mixed with 35 lb. at 14 cents, to make a 
mixture worth 1 8 cents per lb. ? 

(14^ 2Thena8«;S5::«: 35 at 16 

Mean rate 18^ 16"\) 2 2: 35:: 6: 105 at 20 

( 20 J^ 4+2=6 

2. How much tea, at 86 cents, at 94 cents, and at 105 
cents per lb. ought to be mixed with 6 lb. at 75 cents per 
lb., fbr a mixture, to sell at 92 cents per lb. ? 

Ans. 18/6. at 105ci8., 5llb. at 94cU,, Z9lb at sects. 
Case^ 
1. A grocer has 3 sorts of sugar, viz. 10ci«., llcts , and 
Sets, per lb., and he would have a composition of 40 lb. 
woith 9cts. per lb. : how much of each sort must he take .' 



Mean rate 9 



C B^l+2=3 
}toJ) 1 1 
(11-^ 1 1 



Sum of differences 5 
( 5 : 3 : : 40 : 24 at 8 
Ans.ls : 1 :: 40 : 8 at 10 
^5 : 1 :: 40 : 8 at 11 
2. A vintner has wine at 130 cents, at 160 cents, and 
at 180 cents per gallon; and he would have 32 gallons 
worth 145 cents per gallon: I demand how much ^ each 
soil he must have? 
^fM. 20^. at 130cef ., Sgal. at 160clf ., and SgaL at 180c<ff. 
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ARITHMETICAL PROGRESSION. 

Arithmetical Proorsbsiom ia a series of numbers, 
which increase or decrease by a continual addition or sub- 
traction of the same numbers ; as, 1, 2, 3 j 4, 5, 6 ; 1, 3, 5, 
7,9,11; 6,6,4,3,2,1; 11,9,7,5,3,1. 
, There are five thing^s to be particularly attended to in 
Arithmetical Progression; the first term^ the last term, 
the number of terms, the common difibrence, and the sum 
of all the terms. 

Ccuel. 
The first term, common difference, and number of 
terms, being given, to find the laat term, and sum of all 
the terms. 

Rule. 

1. Multiply the number of terms, less l,by the com- 
mon diflference, and to that product add the first term; 
the sum is the last term. 

2. Add the first and last terms together, and multiply 
the sum by the number of terms; and half the ph)duct 
will be the sum of all the terms. 

Que ft. 

When the first and last terms (or two extremes,) are 
given to find the common diSbrenee. 

Rule. 

Divide the difference of the extremes by the number 
of terms, less 1 ; the quotient will be the common dif- 
ference. 

Queffiofif. 

What is Arithmetical ProffressiQn? 

Name the five things wnich should be peiticularly 
attended to in Arithmetical Progression. 

By what rule do you work^ when the first term, com- 
mon diflTerence, and number of terms, are given to find 
Uie last term, and sum of all the terms ? 



1 58 arithMbtical proge^mion. 

By what rule do yoa work, when the tirst and last 
tertns are given to find the conunon difference? 

Examples. 
1. What is the lost term, and the sum of aU the terms, 
of an Aritlunetical Progression, whose first term is 1, the 
common difibrence 2, and number of terms f 9 ? 
19— laslS 1+37=38 

% 19 ' 

36 34t 

+ 1 38 

The last term 37 S)722 

Sum of all the terms 361 ^ns, 
t. A person sold 40 yards of linen, at 3 cents for the 
first yard, 4 cents for the second, increasing 2 centtf every 
yard : what did they amount to? Ans. ^16.40. 

3. A man, on a journey, travels the first day 10 miles, 
the second 14 miles, increasing 4 miles every day: how 
many miles did he travel the 10th day, and how many 
miles did ho travel in all ? 

Aru, 46 miles J 10th day; travelled in all, ^SO miles. 

4. A butcher bought 75 sheep, and gave 6 cents for the 
first, 8 for the second, dtc. : what did he give for the faist, 
and what did the whole number cost bun? 

Ans, For the last, ^1 .54 ; the whole, ^60.00. 

Case ft. 

1. If the ages of 12 persons are equally diffbrent, the 
youngest is IB yean, and the eldest 40, what is the ccm- 
mon difiercnce of their ages? 

40 

18 

12— i=ril)22(2 common diflference. 
22 

' 2 When a debt is pai^ at 8 different payment in 
ArithmeUcal Progression, the first payment to be 2t doK; 
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lars, the last 175 dollars: what id the common difi'erefice, 
aiid what each payraentyand what was the whole debt? 
Aju. Common difference, J22 ; 2d payment, ^43^ 
3d payment, ^65, &c, ; whole sum, ^784. 
3. A man received chanty from 10 different persons? 
the first gave him 4 cents, the last 49 cents, in Arithmeti^- 
cal Progression : what was the common difierence, and 
what did the man receive ? 

Ana. Received, ^.65 ; common difference, Sets, 



-«••#•«— 



/ 



GEOMETRICAL PROGRESSION. 

Geometrical Progression is the increase of a- series 
of numbers by a conmion multiplier, or decrease by a. 
common divisor ; as, 2, 4, 8, 16, 32 ; 32, 16, 8, 4, 2. 

The ratio is the number by which the series increases 
or decreases. 

To find the last term, and sum of the scries. 
Uule. 

1. Raise the ratio to the power whose index is one less 
than the number of terms given. 

2. Multiply the product by the first term, and that pro- 
duct will be the last term. 

3. Multiply the last term by the ratio ; from the pro- 
duct subtract the first term, and divide the remainder by 
the ratio, less 1, for the sum of the series. 

Queitiom. 
What is Geometrical Progression? 
What is the ratio ? 

By what rule do you proceed to find the last term, and 
isum of all the series? 

Examplei. 
I If I buy 1 6 cords of wood, and agrree to pay 2 cents 
lS)r the first, 4 cents for the second, 8 for the third, &c., 
doubling the price to the last, what will it cost me ? 
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Power, 1. S. 3. 4. Ratio, S 4 8 16 

16 

96 
16 

256 8th power. 
16 4th power. 



4096 12th power. 
8 3d power. 



32768 15th power. 
2 Istterm. 



65536 lastteim. 
2 ratio. 



131072 

2 Istterm. 



Ratio 2—1=1)131070 

Sum of series ^1310.70 Aru. 

2. A person dying left 8 cmldren, to whon^ he bequeathed 
in the following manner ; viz. the youngest child to have £5, 
the next youngest £15, and so on, every child to exceed the 
next yotHiger m triple proportion: what will be the share 
of the eldest, and what the whole sum left? Am. Share 

of eldest son, £10935 ; whole sum lefl, £16400. 

3. A person, at the "birth of his son, dep6sited in bank 
1 cent towards hb portion, promising to double it at the 
return of every birthday, unul he was 21 years of age : 
what was his portion ^ Ans. ^20971 BUis. 



COMPOUND INTEREST BY DECIMALS. 

Thb ratio in Compound Interest is the amoimt pf 1 
dollar or pound fbr 1 year, which is found as follows: 
As 100 : 1 : : 106 : 1.06 



COMPOITND INTEBEST BY DECIMALS. 



161 



Abtel. — Th^ 4th root of the ratio will be the quarterly amount; 
the square rootl the half-yearly amount , nd the product arising 
from the half-yearly and quarter-yearly fflultipJied together, the 
three-quarter-yearly amount ; as fbUowi : 

Thus : V l-Ot)i= 1 .0 1 4674 quarterly amount. And ^ 1 .06 
=1.029636 half-yearly amount. Then. 1.014674 x 1.02&536 
=1.044671 , amount for 3 qrs. of a year, at 6 per cent 

J^ote2.—T}\Q 4th root is found by extracting ..the square root of 
the square ror»t. . 

The ratio involvea to the power whose index is the 
time, is the amount of 1 dollar or pound for that time ; as, 
a square for 2 years, a cube for 3 years, &c. 

1.06X1.06X1.06=1.1910160, amount of 1 pound or 
^dollar for 3 years, at € per cent. . 

When tlie ratio is to be involved to years and quarters, 
the power for the years must be multiplied by the quar- 
terly amount. Thus: 1.1910160X1.014674=1.2184929, 
amount for 3} years at 6 per cent. 

Tire power of I dollar or pound may also be obtained 
for months and days, nearly, ay adding the monthly sim- 
ple interest of 1 pound or dollar, or proper parts thereof, 
to the amount of the quarter next preceding the given time 
for what that time exceeds the said quarter, as lollows : 
Amt. for I year. 1 .029563 for 4| years 1 .3 1 1 873 

Int. of Jl, for 1 mo. .005000 for 1 month .005000 

I for 5 days 000833 I for 6 days .000833 



for 7 mo. 6 days 1.034396 Amt. for 4 i.l0»i.5rf. 1.324706 



TABLE i. 

JSmomU of U. or dollar for a^year^ and for ptartertf at Compound fnterett. 



oenu 


Ratio. 


3 


1.03 


34 


1.035 


4 


1.04 


4i 


1.045 


6 


1.05 


Bk 


1.055 


6 


1.06 


6ji 


1065 


7 


1.07 



For 3 quarters. 



1.022416 
1.026173 
1.029853 
1.033563 
1.037270 
1.040973 
1.044671 
1.048364 
1.052053 



For S qnartOTi. 



1.014889 
1.017349 
1.019804 
1.022252 
1.0246^5 
1.027i32 
1.029536 
1.031988 
1.034408 



For 1 quarter. 



1.007417 
1.008637 
1.009853 
1.011065 
1.012272 
1.013475 
1.014674 
1.015868 
1.017058 



Simple In- 
torostofU. 
for 1 month. 



.002500 
.0(^2917 
.003333 
.003750 
.004167 
.004583 
.005000 
.005417 
.005833 



IG2 coxrovifD imtbrest by dbciiials. 




TABLE 11. 




Slunffisig the amount of £1 or {1,/rom 1 year to 46. 




yr. 


Hpereent. 


4 per cent 


41 percent. 


5 per cent 


5i per cent 6 per cent. 




1 


1.0350000 


1.0400000 


1.0450000 


1.0500000 


1.0550000 1.0600Q00 




8 


1.07I225O 


1.0616000 


1.0920850 


1.102^M)0 
1.157d»0 


1.1130250 


1.1336000 




3 


1.1087178 


L.1238640 


1.1411661 


1.1743413 


1.1910160 




4 


1.14752.'W 


1.1698585 


1.1925186 


1.2155068 


1.2388246 


1.9624769 




5 


1.1876863 


1.2166539 


1.2461819 


1.2763815 


1.3009596 


1.3312356 




6 


1.2292553 


1.2653190 


1.3039601 


1.3400956 


1.3788436 


1.4185191 




7 


1.2722792 


1.3159317 


1.3608618 


1.4071004 


1.4546789 


1.5036303 




8 


1.3168093 


1.3685690 


1.4321006 


1.4774554 


1.5346862 


1.5938480 




9 


1.3621973 


1.4333118 


1.4860951 


1.5513382 


1.6190939 


1.6894789 




10 


1.4105087 


1.4803443 


1.5529694 


1.6388946 


1.7081440 


1.7908476 




11 


1.459969fr 


1.5394540 


1.0228530 


1.7103393 


1.8020919 


1.89629S5 




13 


1.5110686 


1.6010322 


1.6058814 


1.7958563 


1.9019069 


8.0121964 




13 


1.5630560 


1.6650735 


1.7721961 


1.8656491 


3.00Sr732 


2.1329982 




14 


i.61»6945 


1.7316764 


1.8519449 


1.9799316 


8.1160907 


2.2609038 




15 


1.6753488 


1.8009435 


1.9362824 


3.0789381 


2.3324756 


3.3965581 




16 


1.7339860 


1.8729812 


2.0223701 


3.1828745 


23552617 


2.5403517 




17 


1.7946755 


1.D479005 


3.1133768 


8.2920183 


3.4848011 


2.6927727 




18 


1.8574892 


2.0258161 


3.2084787 


3.4066193 


3.6314653 


2.8543391 




19 


1.9225013 


2.1068491 


2.3078603 


8.5269502 


8.7656458 


.3.0355995 




90 


1.9897888 


2.J91123I 


3.4117140 


3.6533977 


2.9177563 


3.3071355 




21 


2.0594ai4 


2.2787680 


3.5902411 


3.7859635 


3.0782329 


3.3995636 




23 


2.1315115 


2.3699187 


•2.6336590 


8.9352607 


3.2475357 


3.6035374 




23 


3.2061144 


3.4647155 


2.7521683 


3.0715237 


3.4261502 


3.8097406 
4.0489^ 




24 


2.2833284 


3.5633041 


2.8760138 


3.2250909 


3.6145665 




23 


2.3632449 


3.6658363 


2.0054344 


3.3863549 


3.8133910 


4.2918707 




26 


3.4459985 


3.7724697 


3.1406790 


3.5556796 


4.0231279 


4.5493829 




27 


2.5315671 


2.8833685 


3.2820095 


3.7334563 


4.2443999 


4.8^23459 
5.1116867 




28 


2.6201719 


2.9987033 


3.4296999 


3.9331391 


4.4778419 




29 


3.7118779 


3.1186514 


3.5840364 


4.1161356 


4.7241212 


5.4183870 




30 


8.8067937 


3.2433975 


3.7453181 


4.3219423 


4.9839409 


5.7434918 




31 


2.9050314 


3.3731334 


3.9138574 


4.5380394 


5.2580671 


6.0681007 




' 32 


3.0067075 


3.5080587 


4.0899810 


4.7649414 


5.5472608 


6.4533867 




33 


3.1119423 


3.6481831 


4.3740301 


5.0031885 


5.8523600 


6.840SH99 




34 


3.3208603 


3.7943163 


4.4663015 


5.3533479 


6.1742398 


7.2510253 




35 


3.3335904 


3.9460889 


4.6673478 


5.5160153 


6.5138230 


7.6860868 




36 


3.4502661 


4.1030325 


4.8773784 


5.7918101 


6.8790632 


6.1473580 




37 


3.5710254 


4.8680896 


5.0968604 


6.0614068 


7.3500478 


8.6360671 




38 


3.6960113 


4.4388134 


5.3362193 


6.3854778 


7.6488004 


9.1542523 




39 


3.8253717 


4.6183659 


5.5658990 


6.7047511 


&0694844 


97035074 




40 


3.9502597 


4.8010906 


5.8163643 


7.0399887 


8.5133060 


10.2887168 




41 


4.0978337 


4.9930614 


6.O781Q00 


7.3919681 


&0ei5378 


10.9Q99GQ8 




49 


4.3412579 




6.3514246 


7.7615871 


9.475S834 


11.5570385 




43 




5.4004953 


6.6375528 


ai496600 


9.9066761 


12.3504547 




44 


4.5433415 


5.6165150 


6.9302421 


assnsos 


10.5464935 


13.9854817 




45 


4.7083585 


5.8411758 


7.9483730 


8.9650077 


11.1265504 


13.7846107 




.46 


4.860M11 


6.0748336 


7.5745497 


9.4342581 


11.7385317 


14.5004873 








coif POUND INTEREST BT DECIMALS. 163 

Questions. 

What is the ratio in compound interest, and how is it 
obtained ? 

What is to be noticed, respecting three-quarterly, half- 
yeady, and quarterly amounts? 

What is the amount o? a dollar or pound for any given 
time? 

What must be done^ when the ratio is to be involved to 
years and quarters? 

How may the power of a dollar or pound be obtamed 
for years and days ? 

Tables III. and IV. 

Casel. 

The principal, time, and rate, given to find the amount 

Ride. 
Multiply the principal by the ratio involved to the 
time, which, for coDvenience, may be taken from Table 
II., and the product will be the amotmt; from which sub- 
tract the principal for the compound interest. 

Case 2. 

The amount, time, and rate per cent., given, to find 
thepnncipal. 

Rule, 
Divide the amount by the ratio involved to the time. 

Questions. 

By what rule do you work in compound interest oy 
decmials ? 

When the principal, time, and rate per cent, are given, 
to find the amount? 

How do you proceed, when the amount, time, and rate 
per cent, are given, to find the prindpaJ ? 
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TABLES TO FACIUTATE THE CALCULATION | 




OF ANNUITIKS. 






TABLE IIL 


. 1 




a.^«.«^yx.«-^ 1 


1 


4 per cent 


4^ per cent 


Sperceot 


54 per cent 


8 per cent 


'[ 


1. 


1. 


1. 


1. 


1. 


2 


3.04 


8.045 


9.0S 


8.D55 


3.06 


3 


3.1316 


3.1.77085 


3.1585 


3.168895 


3.1836 




4 


4.346464 


4.878191 


4.310195 


4.343966 


4.374603 




5 


5.416:«S 


5.470T10 
6.7]6»)3 


5.535631 


5.581091 


5.637093 




6 


6.633975 


6.801913 


6.888051 


6.975318 




7 


7.896394 


a0l9158 


ai4S008 


8.366894 


8.39:«37 




8 


9.314326 


9.3B0014 


9.540109 


9.721573 


9.897468 







10.583795 


10.803114 


11.026564 


11.356369 


11.4&1316 




10 


13.006107 


12.388210 


13.577892 


13.875354 


13.180795 


10 


11 


13.486351 


13.841179 


14.3U67t^ 


14.583498 


14.971643 


11 


13 


15.025805 


15464033 


15.917196 


16.385500 


16.869049 


19 


13 


16.636838 


17.159913 


17.713983 


ia286798 


18.883138 


13 


14 


18.291911 


18.033109 


19.5^8632 


80.292572 


31.015066 


14 


15 


90.023588 


90.784054 


91.578563 


89.408663 


33.875071 


15 


16 


31.834531 


33.719837 


23.657493 


84.641140 


85.673588 


16 


17 


nmrrsi^ 


34.741707 


25.840366 


86.996402 


28.212881 


17 


18 


35.645413 


96.855084 


88.131085 


89.481905 


30.905653 


18 


19 


37.671339 


99.063563 


30,539004 


32.102671 


33.750993 


19 


SO 


29.778078 


31371433 


33.065954 


34.868318 


36.785392 


90 


21 


31.960203 


33.783137 


35.719953 


37.786075 


39.993788 


31 


S2 


34.247970 


36.833378 


38.505314 


40.864309 


43.393391 


9S 


1 S3 


36.617888 


38.937080 


41.430475 


»44.11i846 


46.995838 


3 


34 


39.082604 


41.689196 


44.501999 


47.537998 


50.815578 


34 


35 


41.645U08 


44.565310 


47.787099 


51.152588 


54.864513 


35 


«K5 


• 44.311745 


47.570645 


51.113454 


54.965979 


59.156383 


86 


«/ 


47.081314 


50.711^ 
53.9933^ 


54.669186 


58.989100 


63.705766 


37 


98 


49.967583 


5a408583 


63.233510 


68.588117 


88 


SO 


53.960286 


57.423033 


62.323713 


67.711353 


73.639708 


39 


30 


56.084938 


61.007069 


66.438847 


72.435478 


79.058186 


30 


31 


59.328335 


64.753388 


70.760790 


77.419429 


84.801677 


31 


33 


«3.701489 


68.666945 


75.808829 


88:6n498 


80.880778 


33 


33 


66.309537 


73.756336 


80.063771 


88934760 


07.343165 


S3 


34 


69.857904 


77.030356 


85.066959 


, 94.077198 


104.183754 


34 


» 


73.653235 


81.496618 


90.396807 


100.8S13BS 


111.434780 


35 


36 


77.508314 


86.163966 


05.836383 


106.765188 


119.190867 


38 


37 


81.703346 


0L041344 


101.688130 


113.637374 


137.268118 


57 


38 


85.970336 


96.138805 


107.700546 


190.887394 


135.9049M 


38 


39 


! 90.400150 


Mil JflijOj 


114.09S083 


1981536197 


145.0984SB 


89 


40 


1 95.099516 


un^oaaam 


]90.7g0974 


ia6Jn5146 


154.781906 


4» 
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• 


TABLE IV. 












<f yearsyfrom 1 to 40. 






FT- 


i per cejii. 


Hx^tmv 


f per muL 


Si per «Rt- 


Opert^mL 


r- 


1 


0.96154 


0.95604 


0.95231 


0.94786 


0.94339 


!• 


8 


1.88609 


1.87967 


1.85941 


1.84633 


1.83.339 


8 


3 


2.77509 


2.74878 


2.72325 


8.69793 


8.67301 


3 


4 


3.62969 


• 3.58752 


3.54505 


3.50514 


3.46510 


4 


5 


4.45182 


4.38y97 


4.32968 


4.27028 


4.21236 


5 


6 


5.24214 


5.15787 


5.07569 


4.99553 


4.91732 


6 


7 


6.40205 


5.89270 


5.78637 


5.68297 


5.58238 


7 


8 


6.73274 


6.59589 


6.46.321 


6.3.3457 


6.20979 


8 


9 


7.435:« 


7.26879 


7.10782 


6.9SJ20 


6.80109 


g 


10 


&1I089 


7.91272 


7.72173 


7.53762 


7.36008 


10 


11 


8.76048 


8.52892 


8.30640 


8.06254 


7.88687 


11 


12 


9.38500 


9.11858 


8.86325 


8.61 S52 


8.38384 


13 


13 


0.9a'S65 


9.68285 


9.39357 


0.11708 


8.85268 


13 


14 


10.56312 


10.22288 


9.89864 


9.58965 


9.29496 


14 


15 


11.41P39 


10.73954 


10.37965 


10.03759 


9.71225 


15 


16 


11.65229 


11.2.3401 


10.83777 


10.46216 


9.10589 


16 


17 


12.16567 


11.70719 


11.27407 


I0.8G461 


10.47736 


17 


18 


12.65t»29 


12.J7999 


11.68958 


11.24607 


10.82760 


18 


19 


13.13394 


12.59329 


12.08533 


11.60765 


ILLWU 


19 


ao 


13.59032 


13.M793 


12.46831 


11.95034 


11.46992 


80 


21 


14.02916 


13.40472 


12.82115 


12.27524 


11.76407 


81 


22 


14.45111 


13.78448 


13.16300 


12.58317 


12.04158 


88 


23 


14.85684 


14.14777 


13.48857 


12.87504 


12..3Q338 


83 


24 


15.24(i96 


14.49648 


13.79864 


13.15170 


12.55U35 


34 


85 


15.62208 


14.82821 


14.09394 


13.41391 


12.78335 


85 


26 


15.98277 


15.14661 


14.37518 


13.66250 


13.00316 


86 


27 


16.32959 


15.45130 


14.64303 


13.89810 


13.21053 


87 


28 


16.66:K)6 


15.74287 


14.89813 


14.12142 


13.40616 


88 


89 


16.9H371 


16.02189 


15.14107 


14.33310 


13.59078 


89 


30 


17.29203 


16.28889 


15.37245 


14.53375 


13.76463 


30 


31 


17.58849 


16.54439 


15.50381 


14.72393 


13.93906 


31 


82 


17.87355 


16.78889 


15.80268 


14.90420 


14.08404 


33 


S3 


18.14764 


17.02886 


16.00255 


15.07507 


14.23023 


33 


34 


18.41126 


17.24676 


16.19290 


15.23703 


14.36814 


34 


SS 


18.66461 


17.46101 


16.37414 


15.39055 


14.40825 


35 


36 


18.90828 


17.66604 


16.54685 


15.53607 


14.62006 


36 


37 


19.14258 


17.86224 


18.71129 


15.67400 


14.73678 


37 


38 


19.30786 


18.04999 


16.86780 


15.80474 


iAAWXA 


38 


39 


19.54448 


18.23965 


17.01704 


15.939i6 


14.94907 


39 


40 


19.79277 


18.40158 


17.15909 


16.04612 


>4J2640 


40 



TABLE V. 


Rate 


lialfmrly 


OaarteTlf 


petoont.. 


paymenta. 


paymenta. 


3 


1.007446 


1.011181 


H 


1.008675 


1.013031 


4 


1.009902 


1.014877 


H 


1.011126 


1.016720 


5 


1.012348 


1.018559 


' H 


1.013567/ 


1.020395 


6 


1.014781 


1.022257 


H 


1.015993 


1.024056 


K 


1.017204 


1.025880 
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The constriiction of 
this table is from an al- 
gebraic theorem, given 
by the learned A. De 
Moivre, in his treatise of 
/uinuities on lives ; which 
may be in words, thus : 

For half-yearly pay- 
ments, take a umt from 
the ratio, and from the 
square root of the ratio ; 
half the quotient of the 
first remainder, divided 
by the latter, will be the 
tabular number, 
^or quarterly payments, use the 4th root^ as above, and 
take one quarter of the quotient. 

ANNUITIES AT COMPOUND INTEREST. 

Case 1. 
The annuity, time, and rate of interest, given, to fiiid 
e amount 



the amount 



Rule. 



Multiply, the niunber under the rate, and opposite the 
time, in Table III., by the annuity ; and the product wiD 
be tiie amount for yearly payments. 

Aole.— When the paymenu are to be made half-yearly or quai^ 
terly, the amount for the ffiven time, found as above, rauftipliM by 
the proper number in Table V., will be the true amount 

Que 2. 

The annuity, time, and rate, given, to find thd preisent 
worth. 

Rule* 

Multiply the number under the rate, and oppodte theH 
time, in Table IV., by the am^uity; the product will bei 
the prtoent worth for yearly payments. 
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Abft.— When the pavmenta are to be ma4fB halP-Tearlir or qnar- 
terlj, the preteQt woctn io fonnd mdtt be multiplied by tne proper 
number in Table V. 

Wlmt are annuities at eompoiind interest ? 

When the annuity, time, an4 rate of interest, are given, 
by what rule do you find the amount f 

What is to be notteed, when the payments are half- 
yearly or quarterly ? 

When the annuity, time, and rate, are given, to find 
the present worth, how do you proceed ? 

What is to be ^noticed, when the payments are half- 
yearly or quarterly ? 

ANNUITIES IN REVERSION. 

Sums of money which are payable yearly for a linnted 
period, but wliich do not comm^ice till after the ex- 
piration of a given period, are called annuities in re- 
version. 

The annuity, time of reversion, tune of continuance, 
and rate, given, to find the present worth of the rever- 
sion. 

Rule. 

Take two numbers under the given rate m Table IV., 
that opposite the sum of the two given times; and the 
number opposite the time when the annuity is to com- 
mence, or time of reversion, and multiply their difference 
by the annuity for the present worth. 

Abfc— When the payment! are to be half-yearly or quarterly, 
ufe Table V., as before. 

Queifiontf. 

What are annuities in revermon^ 

When the annuity, time of reversion, time of contin- 
uance, and rate, are given, to find the present worth, 
by what rule do you work? 

What is to be notioedy when the payments are half- 
yearly or quarterly ? 
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PERPETUITIES AT COMPOUND INTEREST. 

Annuities which ocmtiiiue fbt ever, are called Perpe- 
tuities. 

The annuity and rate given, to find the present worth. 

Rule. 

Divide the annuity by the ratio, leai 1, fbr the present 
worth. 

Able.— Table V. magt be vied ai in tempotaiy asnuiticll, when 
the paymetits ate half-yearly Qr <iaarterly. 

QueHioni. 

What name is given to annuities which continue for 
ever ? 

By what rule do you proceed, when the annuity and 
rate are given to find the present worth ? 

WWt 18 to be noted, when the payments are half- 
yearly or quarterly? 

COMPOUND INTEREST BY DECIMALa 
Examples. 
1. What is the interest and amount of jS400| fbr 3 
years, at 4 per cent? 

1.04Xl.04Xl.04=l.t«4864 ^ 

400 



449.946600 smoiint 
400 



Ans. 49.9456 interest. 
S. What is the amount and interest of jS750, at 5 per 
cent, per annum, fi>r 4 years and 6 months? 
Am Amount, £934 fU. lOct.; interest, £184 tf. lOd 

CaaefL 

1. What principal, put to interest, will amount to £695 
13f . 9d.^ in 5 years, at 5 per cent ? Am, £545 U. 9d.+ j 
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S. What principal must be put to iiiterest» to amount to 
£260 5ff. 3<<., at 6 per cent per annum, for 3 years? 

Atu. j^l8 lOs. Bd. 

ANNUITIES AT COMPOUND INTEREST. 

Cote 1. 
1. What is the amount of an annuity of 180 doQan, 
for 9 years, at 5 per cent f 

11.0S66e4 
180 



88S1951tO 
11026564 



$1984.781520 Jim. 

S. What will an annuity of ^00 amount to in '5 years, 
to be paid by half-yearly payments, at 6 per cent per 
annum? .^fw. $1144 08clf. 2m.+ 

C(uefL ^ 

U What is the present worth of £60 per annum, fbr 6 
yean, at 4 per cent ? 5.S4214 

60 



/ je262.10700 Jitu. 

9. What is the present worth of 70 dollars a year, for 

5 years, payable yearly, half-yearly, and quarterly, at 6 

per cent per annum? C Yearly, $294 86c<#. 5fii^ 

Afu. I Half-yearly ,|299 22cf#. 3m.+ 

. ( Quarterly; $301 42cef. Bm.+ 

ANNUITIES IN REVERSION, 
1. Tko reversion of a Areefaold estate of £60 per annum, 
for 4 years, to commence 2 years hence: what is the pi^es-' 
ent worth, allowing 4 per cent for present payment ? 



T" 



170 COMBINATIOIf. 

5.24214 
1.88609 



3.35606 
60 



£201.36300 Ans. 
2. What is the present worth of a revermon of a les^e 
for $120 per annum, to continue 9 years, but not to com- 
mence tiU the end of 4 years, at 4 per cent., to the pur- 
chaser? Ant. $762 69ct8. lfi|.+ 

PERPETUITIES AT COMPOUND INTEREST. 

1. What is the present worth of an annuity of £150 
per annum, to continue for ever, allo^nng 5 per cent, to the 
purchaser? , 1.05— 1=5.05) lou.uo 

$3000 Ans. 

2. What is an estate of 260 dollars per annum, to con- 
tinue for ever, worth in present money, allowing 6 per 
cent, to the purchaser^ Ans, $4333 22cU, 3m,+ 

COMBINATION. 

CoBiBiNATioiv is used to show how many different ways 
a less number of things can be combined out of a ^eater; 
as, out of the figures 1, 2, 3, the three combinations, 12, 
13. and 23, may oe (brmed. 

RuU. 

1. Take a series, proceeding ftom and increasing by a 
unit, up to the number to be combined. 

2. Take another series, of as many places, decreasing 
by unity ftom the number out of which the combinations 
are to be made. 

3. Multiply the first continually for a divisor, and the 
latter ibr a dividend ; the quotient will be the answer. 

QHeitiont, 
What is Combinatian? | 



PERMUTATION. 



in 



By what rule do you work questions in Combinauui ? 
Examples. 

1. How many combinations of 3 persons in 6 ^ 

6X6X4 

=20 Ant. 

1X2X3 

2. How many combinations of 10 figures may be made 
out of 20 i" . Ant. 184756. 

JVbfe. — ^The operation of a question may be contracted, by 
diyiding the numbers of the increasing series into those of the 
decreasing, until the A)rmer be entirely cancelled. The continued 
product of the undivided numbers of the latter, and the quotients, 
•nil be the number pf combinations ; thus : 

p0. 19. i^. 17. 40. ip. 4^ 13. fiA. 11. 

A i ^ A ^ fi 2 

I.'*, n. i. !>. 0. /. $. 0. 10. 

19X2X17X13X2X11=184766 

PERMUTATION. 

Permutation is used to find how many different ways 
a given number of things may be varied in succession ; 
as, 123, 132, 213, 231, 312,321, are six different permuta- 
cions of three figures. 

Rule. 
Multiply all the numbers continually in succession, from 
one to the given number inclusive; the product -will be 
the number of variations. 

Queetione. 
What is Permutation? 

What is the rule for finding the number of variations 
in any given number ? 

Examplei. 

1. In how many difierent positions can 7 men place 
themselves round a table? 

1X2X3X4X5X6X7=5040. Am. 

2. In what time will a person make aU the changes that 
the 12 first letters of the alphabet admit of; allowing 15 
seconds for each change? Am. 221 years fUSda. gL 
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DUODECIMALS. 

DuoDBciMALs 816 paits of A foot^the denominatiQiiB oi 
which increase continuoily by 12. 

J%e denommationB qrej 

12 Fourths'"' m&ke 1 Third'". 

12 Thirds 1 Second". . 

12 Seconds — ^ 1 Inch, /n. 
12 Inches 1 Foot, Ft 



Quekioni. 
What are Duodecimals ? 
What are the denominations of Duodecimals ? 

ADDITION OP DUODECIMALS. 

JBu/e. , 

Add as in Compound Adaition, and carry 1 for every 12 
to the next denomination. 

Question. 
How is addition of duodecimals performed ? 

Examplu, 
Ft Mn. " f^ "" Ft In. " "^ "" 

10 6 6 11 6 37 8 10 6 9 

16 9 6 2 10 43 11 2 4 7 

18 4179 19 7638 

12 8 6 6 7 18 4 1 7 2 



I 



3. Three boards measure as follows: 16^. 8m., i4jPt;; 
6tn., VtFt 9u». 2" : how many feet do they contain ? 

Am. A^Ft. lltn. V. 

SUBTRACTION OF DUODECIMALS. 
Perfbrm the operation as in compound subtraction. 
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Question. 

How are operatioiis in subtraction of duodecimals per- 
formed? 

Examples. 
Ftin. " "' "" Ft. in. '^ '^ '^ 

38 8 4 7 5 720 3 8 1 6 

15 11 6 '9 3 13 9 4 7 10 



' 3 If, from a room meaFuring 4751^. 7in. 2^% I partition 
off ^\Ft. 2m. 5" lO"* 6"", how long will the room still be? 
Ans. 394i?t. Ain. 8" 1'" 6"". 

MULTIPUCATION OF DUODECIMALS. 

CkLsel. 
When the feet of the multiplier are not more than 12. 

* Ride. 

1. Set the multiplier in such a manner, that the feet 
whereof may stand under the lowest denomination of the 
multiplicand ; and, in multiplying, carry 1 for every 12 
from one denomination to another; and place the result 
of the lowest denomination in thei multijmcandj under its 
multipher. 

Caset. 

When the feet of the multiplier exceed 12. 

Rule. 

Multiply by the component parts, as in compound mul- 
tiplication ; and take parts for the inches, as in practice. 

QtiesHans. 

By what rule do you work, in multiplication of duodeci* 
nuds, when the feet in the multiplier do not exceed 12? 

How do you proceed, when the feet of the multiplierj 
exceed 12? 
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ExwnpUs, 
1. Multiply 5fl ein. hy tFt. 4m. 
Ft. tfi. 
6 6 
S 4 



1 10 
11 







FtAi 10 Afu. 
t. Multiply 54FL 10m by 51^. 7«fi. 

Ans. SOeFt. On: iOf'. ; 
3. What are the contents of a door, measuring in length: 
6Ft 9tfi. 3", and in width ZFL Sin. 

. Aru.ZZFt. lin. rs'". 

CateZ. 
1. Multiply 208^. 8m. 4^ by 24^ Sin. IT. 



in, 
3 



9" 



Ft 

208 



m. 
8 



4 
6X4 



1252 


2 



4 




5008 


8 







52 


2 


1 




13 





6 


3 



5073 10 7 3 Am. 
2. A partition is 811^. lOtn. 4"iong, and14JFl. 7ifi.«5'' 
fak^h : how many square, feet, does it contain ? 

Ans. lldGFi. Jin. 9" 7'" S"'\ • 
.3. How many square feet of roof will 1000 ahingles 
cover, when the shingles are 2Ft Sin. T 2'" in lengths 
and 5m. ^ 6'" 5"" in width? 

AnM.\mF\,^r9!'9"\::^ 
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PROMISCUOUS EXAMPLES. 

i. A. is 25 years old, B. 15 years older than A., and 
C. is 12 years older than B. : the ages of B. and C. ar^ 
required. « Ans, B. 40 years, C. 52 years, 

2. A., B., and C. have $220 SOcls., and are desirous to 
share it in the proportion of A. i, B. |, and C. the rest ; 
but B. is willing his share shall be divided equally between 
A. and C. : it is required, what will A., B., and C. receive 
individually, according to the first prmwrtion; and what^ 
wiU b^ the shares of A. and C. each, after B.'s relinquish- 
mg his share ? . 

Ans. A. will receive |J44 lOcts.y B. *36 75d*., C. ^139 
65ctg. ; A. will receive, after B. relinquishes, 
$62 47cts. 5m.; C. $158 02cU: 5m. 

3. A person sells a piece of cloth at ^6 25c<«., and 
thereby loses 74 per cent. : what was the first cost? 

Am. $60 81c<«.+ 

4. If A. travel bj^ mall at the rate of 8 miles an hour, 
and when he is 50 miles on his way, B. start from th0 
same pUce that A. did, and travel on horseback the same 
road at iO miles an hour, how long and how far will B. 
travel to come up with A. ? Ana. 25 hours^ and 250fm/e«. 

5. Bought a quantity of cloth for $750, ^ of which 
I found to be inferior, which I had to sell at $1 ZScU. per 
yard, an^ by this I lost $100: what must I sell the rest at 
per yard, that I shall lose nothmg by the whole ? 

Ans. $3 I5l{-cls. 

6 If 100 bricks lie two^feet from each other, in ft 
straight line, and a person be employed to gather them 
up, one by one, and place them^ on a pile, which is two 
feet fVom the first bnck, how far will he have wa]ke<l 
when he shall have placed the last brick on the pile ? 

An8.SM.^WCifL 

1. Three bricklayers, A.t B.,and C., can raise the waJs 
of ahouse in SO days; B., C.,and D. in24; CD., and 
; A. in 30; and A., B., and p. can do it in 36 days: in; 
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what time can A., B., C, and D. do it together, and in 
what time can each do it by himself? Am. 19j^ togctlier ; 
A. lOddays.,B. SfUc/a., C.43^(/a.^D.1080{;a. 

8. If I wouM exchange £1055 15«. for dollars, at 9s. 
a-piece, ducats at 11^. 43. a-piece, and crowns at 12«. 2d. 
a-pieee; and would have 6 dollars for 4 ducats, and*? dol- 
lars for 4 crowns; how many of each sort must I have? 

1 C Dollars, 644/^. 

' Aru. I Ducats, 429'iL 

( Crowns, 858^. 

9. A. and B. dissolve partnership, and equally divide 
their gain: A.'s share, which was ^332 SOcts,, lay for SI 
months ; B.'s for 9 montlis onfy : the adventure pf B. is 
required. Ana, ^775 83^c^. 

10. If 4 years should be added to a lease of 12 years 
yet to come, the advance rent being ^720 ZBcU. per 
annum, what should be paid down for the additional 4 
years, discount being allowed at 5 per cent, per annum, 
compound interest? " Ans, Jl422 \4cts. Bm. 

11. A gate-keeper is to receive 6ct8. for every wagon, 
4cU. for every gig, 2cf#. for every Jiorseman, and 1c^ for 
every footman, that passes the gate: at the year's end, he 
found that 3150 gigs had passed; and that 7 sigs passed 
when 5 wagons md; and 4 horsemen passed when 6 foot- 
men did; and 5 footmen passed when 3 gigs did: what 
number of wagons, horsemen, and footmen, passed; and 
how much did the gate-keeper receive ? 

fGigs, 3150. 

Wagons, " 2250. 

Am. < Footmen, 325b. 

Horsemen, 3500. 

I Amount of toll, $383 50ctr. 

12. ff a water-hogshead holds UOgai., and the pipe 
which fills the hothead discharges I5^a/. in 3 minutes, 
and the tap tnll discharge 20^a/. in 5 minutes, and these 
were both left running one hour, how many gallons would 
the hofidbead then contain; and if the tap was then 
stopped, in what tmie would the hogshead be filled? 

Am, SOgaLf and filled in lOinin. 
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13. A. has ftSewt, of cotton, which cost hun ^264: 
liow must he rate it per pound to D., so that by taking 
his note, payable at 9 montns, he may dear ^30, allowing 
interest at 6 per cent, per^annum? Aru, dcU. 7tii. 

14. A., B.,and C, in company, had put in ^5762 : A.'s 
money was in 5 months, B.'s 7, and C.'s 9 months : they 
gained ^780, which was so divided, that I of A.*8 was | 
of B.'s, and } of B.'s was I of C.'s: but B., having 
received ^2087, absconded : wnat did each sain, and put 
in ; and what did A. and C. gain or lose by B.'s mis- 
conduct? fA's share of profit. $260 

Am J ?'■ ^'^' ^^' ^^^ 



fA's share < 
JB's do. 
'•^ C's do. 

LA.ftiidC.i 



do.. $195 
would gain $697 39ets. 
A. put in $1406.36, B. $2459.39, C. $1897.25. 

15. A. had 20 hogsheads of suffar, which he sold to 
B. at 51 per cent, foss;' who sold them to C. ibr ^20 
IbcU, cfoMr; C. parted with them to D. for ^1000, and 
thereby cleared 5| per cent. : what did the sugar cost A. 
per hogshead.^ Ans. $48 93c<«. 5m. 

16. Suppose A. lets B. have a hogdiead of sugar, of 
10 cwt , worth J7, for $M per cwt., one-third of which, 
he is to pay in cash; B. has paper, which cost $4 50c^#. 
per ream, which he gave A., for the rest of his sugar, at 
$5 25ct8. : which gamed most by the bargain? 

Ans. A. gained most, by $27 77c<ff. 8m. 

17. A Aether left his estate of $1300 to his only son; 
but he being only 14 years of age, his guardian was to 
pay 1^100 per annum for board, education, &c., and the 
surplus was to be put out to interest, for his benefit, at 6 
per cent, compound interest: now, allowing no loss, what 
jum had his guardian to pay him when he was of acre ? 

Am. $1115 33ci#. 5m. 

18. There are two columns, in the ruins of Persepolis, 
left standing upright; one is 64 feet above the plain, the 
other 50. Bctw;een these, in a right line, stands an an- 
cient statue, the head whereof is 97 feet from the sum- 
mit of the higher, and 86 feet ftom the ton of the lower 
column, and the distance between the lower column' 
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and the centre of-the statue's base, is 76 feet ; the dis- 
tance between the tep of the cohunns is required. 

Ans. m-^fiet. 

JSTote. — Sound, if not intermpted, willBiove at the rate of about 
,1150 feet in a second of time. 

19. Tf I see the flash of a, cannon, fired from a fort on 
he other side of a river, and hear the repcnrt 47 sec- 
jnds afterwards, what distance was the fort from where 1 
stood? Am. 54050/ee<. 

20w If a vessel, in tune of distress, shaU discharge a 
gun, m what tmoe will the report be heard by another 
vessel, at a distance of 15 miles 7 furlongs from them? 

Ans. Imin. I2\^pec. 

21. Hiero, king of Sicily, ordered his jeweller to make 
a crown, containing 63 ounces of gold. The workman 
thought, that substituting a part silver was only a proper 
perquisite ; wliich takmg air, Archimedes was appointed 
to examine it, who, on putting it into a vessel of water,! 
found it raised the fluid 8.2245 cubic inches; and having 
discovered that the inch of gold weighed 10.36 ounces, 
and that of silver but 5.85 ounces, he found what part of 
the king's gold had been changed. Repeat tlie process, 
and inform us what part of it was sold, and what silver. 

J. f 28.8035+o«. Mlvcr. , 
•*"*• \ 34.19644 >z gold. 

22. If a mess of 6 men receive for 3 ratipns 7lh. of 
beef and 5lb, of bread a day, the beef cost B^cts. per 
pound, and the bread 6cts. per pound* now if the beef 
for a certain number of men cost j(34 SOcts., what will it 
cos^fbr bread for them? Ans. ^25 lids, 4m.+ 

23. What number is that, to which, if } of 4 of J|f 
be added, the total will be 1 ? Ans Uitr 

24. What is the difference between the interest of 
^IQOO at 6 per cent, for 8 years, and the discount of thel 
same sura at the same rate, and for the some time? 

Ans. The interest exceeds the discount by 
{155 eicts. Sm. 
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25 What is the difibreuce between the sum of the 
square root of 32 and 24 end the cube root of 67 f 

Ans. 6.496. 

26. What will purchase ^2450 stock, at 105} per cent. P 

Ans. jj2587 20cU. 

27. A. has B.*s hote fiat $500 75d«.»' with 9 mouths' 
interest, at 6 per cent., due on it, for which B. gave him 
50()4 feet of boards, at ^^cts. per foot, wi^h 140 pounds 
of tallow, at \Sctg. per pound, and is to pay the rest iA 
dax-6eed> at 92}cfo. per bushel: how many bushels of 
flax-seed must A. receive, to balance the note? 

Ans. 409mhusheis. 

28. A fkther, desirous to encourage hb son at school, 
promises to give him 6cts. the first quarter, 9cts, the 
second, increasing arithmetically : the boy has now been 
at school 9 years, and wishes to Jmow what is due him. 

Ans. $21 OBcts. 

29. A sum of $2363 38Jc<f. is left to be i)aid in .5 
years' time ; but the person holding the money is willing 
to pay it at the expiration of 2 years and 3 months, upon 
bemg allowed discount at compound interest at 6 'per 
cent. ; which being agreed to, what must he pay? 

Ans. $2012 82cte. 9m. 

30. A bond was given on the 14tn of January, 1802, 
at 5 per cent, per annum, for the sum of $1854 69ct8.; 
on the 5th of July, 1807, $285 were paid on, and a fresh 
bond entered into for the remainder, at 4} per cent, ner 
annum: at the time the interest of this l«st was $52 
65cU.^ there was paid off $102 43cU. , the old bond being 
then taken up, a new one was then given for the residue, 
which being paid off on the 26th of October, 1813, the 
bond-owner gave a receipt in full ibr $2497 03cff. 2m. ; 
at what rate then did he take interest per oent. per an- 
num, upon the last nmewal of the bond ? 

Ans. 4 per cent. 

31 A person having driven a stock of cattle to market, 

received for them all $^56 : he received $50 for each 

horse, $20 for each cow, and $4 for each sheep; the 

number of cows, was double the number of horaeB, and 
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there were three times as many sheep as cows : what 
did he receive fi>r the horses, what for the cows, and what 
for the sheep ; and how. many'of ea<:h sort were tliere ? 

C 24 ahe^, $ 96. 
jflfw.} 8eouw, ^160. 

I 4 horses, $^00. 

32. Ilow much gold, of 17 and 24 carats fine, must he 
melted ¥ath 10 ok. of 16 carats fine and 20 oz. of 19 carats 
fine, to make a mixture of 50 oz. 19 carats fine ? 

Ana. 10 of 17 caraff, 10 of fl4€arais. 

33. A case of floods, amounting to £230 5^. Sterling, 
ia sold at Philadelpma at 20 per cent, advimce : what is the 
amount in Federal money? Ana, ^1227 HI eta, Inu 

34. ' If a tower he buOt m the foUowuiff manner, ^^ of 
its height of stone, 27 feet of bnck, andl of its height of 
wood, what was the height of the tower r 

* Ana. U9/eei 4wchea. 

35. When I, by disposing of a yard of cloth, at ^7, 
gain 56|c<«., what would I gain by seUing 3 pieces, which 
cost me ^400? .^fK. $34 95e/f^ lm.+ 

36. Ira man buy 25 yards of lace, at 30dff. for the 
first yard, and fbr the last yard 96cto. the price of each 
yard increasing in aiitfame^cal psogression, what did the 
whole amount to? .^nf. {15 75cfo 

37« If of two numben 47 is the less, to which the 
other is in pro^rtioii as 9 to 4, what is their sum, and tlie 
product of thdr sum and difference? 

' rSum, 152.75 

Am. } Diffidence, 58.75 

i Pfoduct of Bom and di£ 8974.0625. 



THE END* 
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